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BRITISH ENCYCLOPEDIA. 



AREOPAGUS. 



AxEOPAGU^ m antiqmty, a sovereign 
tribunal at Athens, ftmous for the jus- 
tiee and impartiality of its decrees; to 
which the gods themselves are said to 
Ittve submitted their quarreb. This tri- 
bunal was in great reputation among the 
fSreeks, so that it was denominated '* the 
Best sacred and venerable tribunal,'* and 
Socrates savs that it was deemed so sa- 
cred, that if those who had been vicious 
were elected into it, they immediately 
eave up their fonner practices, and con- 
mmed to the rules of the senate, because 
they could not resist the autkoii^ of ex- 
ample, but were constrained to appear 
virtuous. The Romans themselves had 
80 high ano^ittion of it, that they trusted 
Biany of their difficult causes to its de- 
cision. Demosthenes says, that in his 
time ndtber plaintifTnor defendant had 
any just reason to be dissatisfied with 
their proceedings. Innocence, summon- 
ed to appear before it, aj^proached with- 
out apprehension ; and the guilty, con- 
victed and condemned, retired without 
daring to murmur. Audiors are not 
■are^ about the number of the judges 
wno composed tlus august court Some 
feckon tnirty-one, others fifly-one, and 
•thers five hundred: in really, their num- 
ber seems not to have been fixed, but to 
have been more or less indifferent years. 
By an inscription quoted by Volaterranus, 
it appears they were then three hun- 
dred. At first this tribunal only consist- 
ed of ninepersons, who had all discharge 
ed the office of archons, had acquitted 
^mselves with honour in that trust, and 
bad likewise given an account of their 
administrationbefore the logistx, and un- 
dergone a veiy rigorous examinadon. 
ThMe who were admitted members of 
tiiis assembly were strictly watched, and 
tiieir conduct was tcitttimzed and judged 
VOL. n. 



by the court to which thev belonged, 
without partiality. Trivial ianltsdidnot 
escape censure. A senator, it is said, was 
pUnidied for having stifled a little bird, 
which from fear had taken refuge in his 
bosom ; he was thus taught, that he, who 
has a heart shut agunst pi^, should not 
be allowed to have the lives of the citi- 
zens at his mercy. The members of this 
august assembly were not allowed to 
wear crowns, or to obtain any marits of 
honour conferred by the people, as a re- 
compence for their services ; nor were 
they allowed to scdicit any ; but they were 
rewarded by a bounty trom the public, 
and they had also three oboli for eveiy 
cause in which judgment was given. 
The areopagites were judges for life. 
They never sat in judgment but in the 

Sten air^ and that in the ni^ht time ; to 
e intent that their minds might be more 
present and attentive ; and that no object, 
either of pity or avermon, might make 
any impression upon them. However, 
some maintain, that the buUding in which 
l^e areopagites assembled was not wholly 
uncovered; and they observe, that among 
tiie nuns large stones have been founo^ 
whose joints are in the same angle with 
the pediment that must have been used 
for a covering. Mr. Spon, who exa- 
mined the antiquities or that illustrious 
city, found some remains of the areopa- 
gus still ensting in the middle of the 
temple of Theseus, which was heretofore 
in the middle of the citv, but is now with- 
out the walls. The foundation of the 
areopaeus is a semicircle, with an espla- 
nade of 140 paces round it, which proper- 
ly made the ball of the areopagus. There 
is a tribunal cut in the middle of a rock, 
with seats on each side of it, where the 
areopagites sat, exposed to l^e open air. 
At first they only took cognisance of cri- 
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roinftl causes ; but in course of time their 
jurisdiction became of greater extent 
This court is recorded as the first that 
sat upon life and death ; and the trial of 
wilful murder seems to have been the 
original design of its institution. In later 
ages, all incendiaries, assassins, conspira- 
tors, deserters of their countiy, treasons, 
and most capital causes in gpeneral, fell 
under its cognizance. The opmion which 
the state entertained of the wisdom, gra- 
yity, and sanctity of its members, gained 
for them an untimited power; insomuch 
^at, according to Solon's regulation of 
this assembly, the inspection and custody 
of the laws, the management of the pub- 
lic funds, the guardianship of young men, 
and the education of youlJi, according to 
their rank, were committed to them. 
Their power extended to persons of all 
ages and sexes, to punish the idle and 
profligate, and to reward the sober and 
virtuous, according to their own pleasure. 
For this purpose, they were empowered, 
by entering and examining private houses, 
to condemn every useless person as dan- 
gerous ; and every expense not propor- 
tioned to the means ot the citizen as cri- 
minal. Besides, they took cognizance of 
religfious matters, blasphemy, contempt 
of holy mysteries, the erection and con- 
secration of temples and altars, and the 
introduction of new ceremonies : never- 
theless, they interfered in public afiTairs 
only in cases of emergency or danger. 
As this assembly exhibited the greatest 
firmness in punishing crimes, and the 
nicest circumspection in reforming man- 
ners ; as it never employed chastisement 
till advice and menaces were slighted ; it 
acquired the esteem and confidence of 
the people, even whilst it exercised the 
most absolute power. Its meetings were 
held three times in every month, viz. on 
the 27th, 28th, and 29th days, but on any 
urgent business, the senators assembled 
in the royal portico. The court was di- 
vided into several comniittees, each of 
which tookco^izance of separate causes, 
if the mulliphcity of business would not 
allow time for them to be brought before 
the whole senate : and this was done by 
lots, that the causes might not be pre- 
judged. In crimes that concerned reli- 
gion or the state, the power of this court 
was limited to preparing the matter for a 
trial ; and it tlien made its report to the 
people, without coming to any conclusion. 
The accused then had it in his power to 
offer new pleas in his defence ; and the 
people named orators, to conduct the pro- 
, secution before one of the superior courts. 
Trials in the areopagus were preceded by 



tremendous .ceremonies. The two par- 
ties, placed amidst the bleeding member* 
of the victims, took an oath, which they 
confirmed by dreadful imprecations a#- 
^nst themselves and families. Thejr 
called to witness the Eumenides^ who, 
from a neighbouring temple, dedicated to 
their worsnlp, seemed to listen to the in- 
vocation, ana prepared to punish the per- 
jured. They then proceeded to the tri a!, 
requiring all pleadings to be conducted in 
the simplest terms, vdthout exordjum* 
epilogue, or appeal to the passions. Af^ 
ter the question had been sufficiently dis- 
cussed, the judges silently depouted 
their suitrages in two urns, one or brass* 
called the urn of death ; and the other of 
wood, called the urn of mercy. This 
mode of riving votes was afterwai^ 
abandoned, and they were delivered in 
public, by casting their calculi or flints 
upon two tables, one for those that were 
acquitted, and the other for those con- 
demned : when the numbers were eoual. 
an inferior officer added, in favour of the 
accused, the suflrage of Minerva, so call- 
ed, because, according to an ancient tra* 
dition, this goddess, being present in tlie 
court of areopagus at the trial of Orestes, 
f&ve her casting vote to turn the scale of 
justice. In some causes the sentence of 
this court was not final ; but an appeal 
might be made to the courts to wnicsh 
they respectively belonged. 

ARETHUSA, in botany, a genus of the 
GynandriaDecandria class of plants, hav- 
ing no other calyx than a foUacious spa- 
tha ; the corolla is ringent, and conaisis 
of five oblong sub-equal petals; the nec- 
tarium consists of a sinne leaf, divided 
into two segments ; the fruit is an obloa^ 
oval capsule, consisting of three valveg^ 
and containing one cell, in which are SfH 
veral seeds. There are seven species. 

ARETIA, in botany, a genus of the 
Pentandria Monogy nia class of plants, the 
calyx of which is a perianthium, consist- 
ing of a single campanulated, semiquia- 
quefid, and permanent leaf, without any 
involucnun; the corolla consists of a 
single petal ; the tube is oval, and of the 
length of the cup ; the limb is divided in- 
to rour segments ; and the fruit is a cap- 
.sule, in which are contained many seeds. 
There are four species. 

ARGEMONE, in botany, a genus of 
the Polyandria Monogynia class of plants, 
the calyx of which is a roundish spatha, 
composed of three hoUow, pointed, deci- 
duous leaves ; the corolla consists of three 
roundish, erecto-patent petals, larger than 
the cup i the fruit is an oval pentangular 
capsule^ conUining one cell^ and seeming 
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IS if formed of iitwe valves ; the seeds are 
numerous and very small ; the recepta- 
cles are linear, and grow to the angles of 
the pericarpium: they do not burst 
There arc three species. 

ARGENT, in heraldry, the white co- 
lour in the coats of gentlemen, knights, 
9nd baronets: the white in the arms of 
sovereign princes is called luna, and that 
in the anns of the nobility pearl ; this is 
eicpressed in engraving by the parts being 
left pl^n, without any strokes from the 
paver. 

ARGENTINA, in natural history, a ge- 
nus of fishes, of the order Abdominales j 
teeth in the jaws and tongue ; gill mem- 
brane, with eight rays ; vei\t near the 
tail ; ventral fins many rayed. There are 
four species. A sphyraena, or European 
atherine, inhabits tJie* Mediterranean, and 
sometimes wanders to the British coast, 
it is fronj two to four inches lony { body 
found and tapering ; back and sides, as 
far as the lateral line, pale ash mixed 
with green, below the line and belly fine 
ailvcry ; the air-bladder is conic on both 
rides, appearing as if covered with silver 
leaf, and is used in the manu&cture of ar- 
tificial pearis. A. glossodonta, is a very 
elennt species, foimdin the Red Sea : aa 
is i£k> a. machnata ; but the other species, 
A. cait^na, which is the size of a small 
herring, is found in the fresh waters of 
Oarolina. 

ARGBNTUM vhmm. See Mieoitbt. 
ARGIL. See Alvxiha. 
ARGONAUTA, in natural history, a 
genus of worms, of the order Testacea. 
Animal a sepia or clio ; shell univalve, 
spiral, involute membranaceous, one cell- 
ed. There are five species. A. argo has 
the keel, or rid^ of the shell slightly 
toothed on each side; it inhabits the Me- 
^terranean and Indian oceans, and is the 
famous nautilus, supposed, in the early 
ag^s of society, to have first taught men 
the use of sails. When it means to sail 
It discharges a quantity of water, by which 
it is made lighter than the sea, and rising 
to the stirface, erects its arms, and throws 
out a membrane between them, by which 
means it is driven forwards like a vessel 
under sail ; two of the arms it hangs over 
the shell, to serve as oars or a rudder. 
The shell is white or yellowish, with 
smooth or knotty strix or ribs, which are 
sometimes forked ; the keel is generally 
brownish. 

ARGOPHYLLUM, in botany, a genus 
of the Pentandria Monogynia class and 
' order. Calyx five-cleft, superior ; corol 
five-petalled; nectaiy pyramidal, five- 
angled, as long' as the corol; capsule 



tUree-ceUed, many seeded: found in New 
Caledonia. 

ARGUMENT, in rhetoric and logic, an 
inference drawn from premises, the truth 
of which is indisputable, or at least highly 
probable. 

The arguments of orators receive par- 
ticular denominations, according to the 
topics from whence they are derived : 
thus, we meet with arguqaents from af- 
fection, which interest me passions of the 
person to whom they are addsessed ; also 
with the arguments a tuto, ad ignctviami 
ab invi^Ot &c. 

In reasoning, Mr. Locke observes, that 
men ordinarily use four sorts of argu- 
ments. The firstis, to allege the opinions 
of men, whose parts and learning, emi- 
nency, power, or some other cause, has 
g^ned a name, and settled their reputa- 
tion in the common esteem, with some 
kind of authority ; this may be called arfu- 
merOum atf.verecundiatn. Secondly, another 
way is, to require the adversaries to admit 
what they alledee as a proof, or to assign 
a •better ; this ne calls m-ffumenhim ad 
ignorantiam. A third way is, to press a 
man with consequences, drawn mm his 
own principles or concessions; this is 
known by tne name oiargimenhtm adho^ 
ndnem. Fourthly, the using proofs drawn 
from any of the foundations of knowledge 
or probabitity ; this he calls argnmentwn 
<u/j7M£ctum; and observes, that it is the 
only one of all the four that brings true 
instruction with it, and advances us in our 
way to knowledge. For. 1. It argues not 
another man's opinion to be right, be- 
cause I, out of respect, or any other con- 
sideration, but that of conviction, will not 
contradict him. 2. It proves not another 
man to be in the right way, nor that I 
ought to take the same with him, because 
I know not a better. 3. Nor does it fol. 
low that another man is in the right way, 
because he has shewn me that I am in 
the wrong; this may dispose me, per- 
haps, for the reception of truth, but helps 
me not to it ; that must come from proofs 
and arguments, and light arising from the 
nature of things themselves, not from my 
shamefacedness, ignorance, or error. See 
the articles Rxasott and Reasoviko. 

AR»i7MBirr, in astronomy, denotes a 
known arch, by means of which we seek 
another one unknown. 

The argument of the moon's latitude is 
her distance firom the node ; and the 
argument of inclination is an arch of a 
•planet's orbit, intercepted between the 
ascending node and the place of the 
planet fix)m the sun, numbered according 
to the succession of the signs. 
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AKGYTHAMNIA» inboUny, a|peiias 
of plants of the Monoecia Tetruidria class 
and order. Essen, char, male calyx four- 
leaved; petals four: female calyx five- 
leaved ; no corol ; three styles, forked ; 
capsule three celled: seeds solitary. 
There is but a singfle species, a shrub, 
found in Jamaica, witb a whitish bark ; 
leaves oval; flowers axillary, on veiy 
short peduncles. 

> ARIANS, a denonmiataQn of ChristiMs 
that take their name from Alius, a prea- 
byter of Alexandria, who flourished in tha 
year 315. The propagation of this doc- 
trine was the occasion <tf the celebrated 
council of Nice by Constantine, in the 
Tear 325. Ariuaaoknowledged Christ to 
be God, in a subordinate sense, aad coiip 
aidered his death to be a propitiation for 
.ain. The Arians ackoQwledge, that the 
Son was the word, thou|^ they deny its 
being eternal, contendingonly that it had 
been created prior to all ouer beings. 
They maintain that Christ is not the eter- 
nal God I but, in opposition to the Uni- 
tarians, they contend for his pre-exis- 
tence, a doctrine which they round on 
various passages of scriptue, particulariy 
these two, ** before Abraham was, 1 am ;'' 
and ^ glorify me with the glory which I 
had with thee before the world was." 
Arians differ among themselves as to Uie 
extent of the doctrine. Some of them be- 
lieve Christ to have been the Creator of 
the world, and on that account has a claim 
to reli^ous worship ; others admit of his 
pre-existeace simply* Hence the appel- 
lations high and low Ariana. Dr. Clarke, 
Rector of St James, in his ** Scripture 
Doctrine of the Trinity;'* Mr. Hennr 
Taj^lor, Vicar of Portsmouth, in a work 
entitled " Ben Mordicai's Ap<^og7 ;" 
Ifr. Tomkina, in his << Mediator;" and 
Mr. Hopkins, in his ** Appeal to the Com- 
mon Sense of all Christian People ;*' have 
been deented amongthe roost able advo- 
cates of Arianisnu Dr. Price has been 
one of the last writers in behalf of this 
doctrine : in his sermons '' On the Chris- 
tian Doctrine" will be found an able de- 
fence of low Arianism. See also a tract 
published in 1805, by Basanistes^ 

- ARIB8, in astronomy, a constellation of 
fixed stars, drawn on the globe in the 
figure of a ram. It is the fim of ^e 
twelve mgns of the aodiac, from which a 
twelfth part of the ecKptic takes its de- 
nomination, it is marked thus cy>, and 
consists of sixty-6ix stars. 

ARI9H, a long measure used in Persia, 
tfmtaining 3197 English feet. 
ARISTA, among botamsts, a long 



ntedle^ike beard, whidi stands out firom 
the husk of a grain of com, g^rass, &c. 

ARISTARCHUS, in bic^raphy, a cele- 
brated Greek philosopher and astrono- 
mer, and a native of tiie city of Samoa ; 
but at what period he flourished is B«t 
certain. It must have been before the 
time of Archimedes, as some parts of his 
writings and opinions are cited by th&t 
author. He held the doctrine of Pythm- 
goras as to the svstem of the world, hot 
wHether he lived before or after him is 
not known. He maintained that the san 
and stars were fixed in the heavens, and 
that the earth move<l in a circle about 
the sun, at the same time that it revolved 
about its own axis. He determined, that 
the annual orbit of the euth, compared 
with the distance of the fixed stars, is bat 
as a point For these his opinions, which 
time has proved to be undeniably tme, 
he was censured by his contemporaries, 
some of whom went about to prove that 
Greece ought to have punished Aris- 
tarchus for his heresy. Tnis philosopher 
invented a peculiar kind of sun-dial, men- 
tioned by Vitnivius. There is now extant 
only a treatise upon the magnitude and 
distance of the sun and moon, which was 
translated into the Latin, and comment- 
ed upon by Commandine, who published 
it, with Pappus's explanations, m 1572. 

ARISTEA, in botany, a genus of plants 
of the Triandria Monog^a class and or- 
der. Petals six; style declined: sti^poa 
fimnel-form, gaping; capsule inferior, 
many-seeded. There is but one species' : 
a Cape plant ; low ; leaves veined and 
narrow ; flowers in downy heads. 

ARISTIDA, in botany, a genus of the 
Triandria Dign^ia class of plants, the ca- 
lyx of which is a bivalve tubulated glume, 
(^the length of the corolla; the coroUs. 
is a glume of one valve, opening longi- 
tudinally, bury at the base, and terminat- 
ed by three sub-equal patulous aristz ; 
the fruit is a connivent glume, contain- 
ing a naked filiform single seed, of the 
length of the corolla. There are ten 
species. 

ARISTOCRACY,a form of ^vemment, 
where the supreme power is vested in 
the principal persons of the state, either 
on account of their nobility, or their ca- 
pacity and probity. 

Aristocracies, says Archdeacon Paley, 
are of two kinds; nrst, where the power 
of the nobility belongs to them in their' 
collective capacity alone ; that is, where, 
although the government reside in an as<^ 
sembly of the order, yet the members of 
the assembly, separately and individually, 
possess no authori^ or pffifilei^ beyo|^d 
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the rest of the community : such is the 
case in the constitution or Venice. Se- 
concUyy where the nobles are severally in- 
TCflCed with ^peat personal power and im- 
munities, ana where the power of the 
senate is little more than the aggregate 
power of the individuals who compose it: 
such was the case in the constitution of 
Poland. Ofthese two forms of govern- 
ment, the first is more tolerable than the 
bst ; for although many, or even aU, the 
members of a senate should be so pro- 
#igate« as to abuse the authority of tneir 
ttaiions in the prosecution of private de- 
mgns, yet, whilst all were not under a 
temptation to the same injustice, and bar- 
ing the same end to gain, it would still 
be difficult to obtiun the consent of a ma- 
jority to any specific act of oppression, 
which the iniquity of an individual might 
prompt him to propose : or, if the will 
were the same, the power is more confin- 
ed; one tyrant, whether the t}Tanny re- 
ftde in a single person, or a senate, can- 
not exercise oppression in so many places 
at the same time, as may be carried on 
by the dominion of a numerous nobility 
orer their respective \'ass!ds anddepend- 
dents. Of aU species of domination, this 
is the most odious ; the freedom and sa- 
tisfaction of private life are more restrain- 
ed and harassed by it, than by the most 
Texatious laws, or even bv the lawless 
will of an arbitrary monarch, from whose 
knowledge, and from whose injustice, 
the greatest part of his subjects are re- 
moved by their distance, or concealed by 
their obscurity. An aristocracy of this 
kind has been productive, in several in- 
stances, of disastrous revolutions, and the 
people have concurred with the reigpiing 
prince, in exchanging their condition for 
tiie miseries of despotism. This was the 
case in Denmark about the middle of the 
teventeenth centuiy, and more lately in 
Sweden. In England, also, the people 
beheld the depression of the barons, un- 
der the house of Tudor, with satisfaction, 
fthhough they saw the crown acquiring 
thereby a power, which no limitations, 
provided at that time by the constitution, 
were likely to confine. 

From such events this lesson may be 
drawn : •* That a mixed government, 
which admits a patrician order into ^e 
constitution, ougflit to circumscribe the 
persona] pri\'ileges of the nobility, espe- 
dallv claimsofhereditaiy jurisdiction and 
tocal authority, with a jealousy equal to' 
the solicitude with which it provides for 
its own preservation." Paley's Princ. of 
I^ilos. 
' ABISTOLOCHIA, in botany, Hrth^trni^ 



% genus of plants of the Gynandria Hex- 
andria class and order. Stigmata six; 
no calyx; corol one-petalled, tubular, 
tongue-shaped; capsule inferior, six-cell- 
ed. There are 27 species, most foreign. 

ARISTOT£UA,agenusofthe Dode. 
candria Monogynia class and order : ca* 
lyx five-leaved ; petals five; style-three- 
clefl; berry three-celled; with two seeds 
in each. One species, found in Chili, a 
shrub, leaves ever-greea; fiowers white 
in axilkuy racemes. 

ARISTOTELIAN, something reUting 
to Aristotle : thus we read of the Aristo* 
telian philosophy, school, &c. See Pxnt. 

rATlTICS. 

ARITHMETIC, the art of numbering; 
IV, that part of m^ematics, which consi- 
ders the powers and properties of num- 
bers, and teaches how to compute or 
calculate truly, and with expedition and 
ease. By some authors it is also defined 
the science of discreet quantity. It con- 
sists chiefly in the four great rules or 
operations of Addition, Subtraction, Mul- 
tiplication, and Division. Concerning the 
origin and invention of arithmetic we have 
very little information : history fixes nei- 
ther the author nor the time. Some 
knowledge, however, of numbers must 
have existed in the earliest ages of man- 
kind. This knowledge would be sug- 
gested to them, whenever they opened 
their eyes, by their own fingers, and by 
their fiocks and herds, and Iw the variety 
of objects that surrounded them. At 
first, indeed, their powers of numeration 
would be of very limited extent ; and be- 
fbre the aK of writing was invented, it 
must have depended on memory, or on 
such artificial helps as mig^t most easily 
be obtained. To their ten fingers they 
would, without doubt, have recourse in 
the first instance ; and hence they would 
be naturally led to distribute numbers 
into periods, each of which consisted of 
ten units. This practice was common 
among all nations, the andent Chinese, 
and an obscure people mentioned hf 
Aristotle, excepted. But though some 
kind of computation must have com- 
menced si a very early period, the intro. 
duction of arithmetio asasoience, and the 
improvements it underwent, must, in a 
g^reat degree, depend upon the imtroduc 
rion and establishment <» conunerce; and 
as commerce was gradually extended and 
improved, and other sciences were dis- 
covered and cultivated, arithmetic would 
be improved likewise. It is therefore 
probable, that if it was not of Tyrian in* 
Tention,it must have been much indebted 
to the Phonicians or Tyriaos. Proclus, 



Digitized by V^OOQlC 



ARITHMBTIC. 



indeed, in his commentAiy on the fint 
book of Euclid, says, that the Phoenicians, 
hy reason of their traffic and commerce, 
were the first inventors of arithmetic ; 
and Strabo also informs us, that in his 
time it was attributed to the Phoenicians. 
Others have traced the origin of this art 
to Egypt ; and it has been a general opi- 
nion, sanctioned by the authorities of So- 
crates and Plato, that Theut or Thot was 
the inventor of numbers ; that from hence 
the Greeks adopted the idea of ascribing 
to their Mercuiy, corresponding to the 
Egyptian Theut or Hermes, the superin- 
tendence of commerce and arithmetic 
With the £g3rptian8 we ought also to as- 
sociate the Chaldeans, whose astronomi. 
cal disquisitions and discoveries, in which 
they took the lead, required a considera- 
ble acquaintance with arithmetic. From 
Asia it passed into Esypt, as Josephus 
«^s, by means of Abranam. Here it was 
greatly cultivated and improved ; inso- 
much, that a large part of the Egyptian 
philosophy and theology seems to nave 
turned altogether upon numbers. Kirch- 
er shews, that the Egyptians explained 
every thing by numbers ; Pythagoras 
himself affimiing, that the nature of num- 
bers pervades the whole universe, and 
that the knowledge of numbers is the 
knowledjge of the Deity. From Egypt, 
arithmetic was transmitted to the Greeks 
by Pjrthagoras and his followers; and 
among them it was the subject of particu- 
lar attention, as we perceive in the wri- 
tings of Euclid, Archimedes, and others ; 
with the improvements derived from 
them, it passed to the Romans, and from 
^em it came to us. The ancient arith- 
metic was very different from that of the 
modems in various respects, and particu- 
larly in the method of notation. The In- 
dians are at this time very expert \ji com- 
^ting, by means of their fingers, without 
the use of pen and ink ; and the natives 
of Peru, by the different amngementi 
c^theirerains of maize, surpass t^ Euro- 
pean, aided by all his rulef, with reg^ard 
both to accuracy and dispatch. The He- 
brews and Greeks, however, at a very 
early period, and after them sdso the Ro. 
roans, had recourse to the letters of their 
alphabet for the representation of num- 
bers. The Greeks, m particular, had two 
difierent methods: the first resembled 
that of the Romans, which is sufficiently 
known, as it is still used for distinguish- 
ing the chapters and sections of books, 
dates, &c. Thev afterwards had a better 
method, in which the first nine letters of 
the i^habet represented the first num- 
bers from 1 to 9| and the next nine let- 



ters represented any number of tens, 
from 1 to 9, that is, 10, 20, &c. to 90. 
Any number of hundreds they expressed 
by other letters, supplying what they 
wanted by some other marl^ or charac- 
ters : and in this order they proceeded* 
using the same letters asain, with diifer- 
ent marks to express thousands, tens of 
thousands, hundreds of thousands, &c. ; 
thus approaching very near to the more 
perfect decuple scale of progression used 
by the Arabians, who acknowledge, as 
some have siud, that they received it from 
the Indians. Archimedes, also, in his 
*' Arenarius,'* used a particular scale and 
notation of his own. In the second cen- 
tury of the christian era, Ptolemy is sup- 
posed to have invented the sexagesim^ 
numeration and notation, and this method 
is still used by astronomers and others, 
for the subdivision of the degrees of cir- 
cles. These several modes of notation, 
above recited, were* so operose and in- 
convenient, that they limited the extent, 
and restrained the progress of arithmetic, 
so that it i;ia6 apphcabie, with g^at diffi- 
culty and embarrassment, to the other 
sciences, which required its assistance. 
The dreeks, if we except Euclid, who in 
his elements furnished many plain and 
useful properties of numbers, and Archi. 
medes in his Arcnarius, contributed little 
to the advancement of this science to- 
wards perfection. From Boethius we 
learn, that some Pythj^reans had in- 
vented and employed, in their calcula- 
tions, nine particiUar characters, .whilst 
others used the ordinary signs, namely, 
the letters of the alphabet These cha- 
racters he calls apices ; and they are said 
greatly to resemble the ancient Arabic 
characters, which circumstance suggests 
a suspicion of their authenticity. Indeed, 
the MSS. of Boethius, in which these 
characters, resembling those of the Ara- 
bian arithmetic, are found, not being more 
ancient than three or four centuries, con- 
firm the opinion that they are the works 
of a copyist. Upon the whole, this trea. 
tise of Boethius does not warrant our re- 
jecting the commonly received system 
with regard to the origin of our arithme- 
tic ; but if we suppose that the Arabians 
derived their knowledge of it from the 
Indians, it is more probable that it was 
one of the inventions which Pythagoras 
spread among the Indians, than that 
those persons should have obtained it 
from the Greeks. 

The introduction of the Arabian or In- 
dian notation into Europe, about thetenQi 
century, made a material alteration in the 
state of arithmetic; and this, indeed* was 
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one of the greatest improvements which 
this science had received since the first 
discovery <^it. This method of notation, 
now universally used, was probably de- 
rived originally from the Indians by the 
Arabians, and not, as some hare supposed, 
from the Greeks; and it was brought 
from the Arabians into Spain by me 
Moors or Saracens, in the tenth century. 
Gerbert, who was afterwards Pope, un- 
der the name of Silvester 11. and who 
died in the year 1003, brought this nota- 
tion from the Hoora of Spain into France, 
long before the time of his death, or, at 
some think, about the year 960 ; and it 
was known among us in Britain, as Dr. 
Wallia has shewn, in the beginning of the 
eleventh century, if not somewhat sooner. 
As literature and science advanced in 
Europe, the knowledge of numbers was 
also extended, and the writers in this art 
were very much multiplied. The next 
considerable improvement in this branch 
of science, after the introduction of the 
numeral figures of the Arabians or In- 
dims, was that of decimal parts, for 
which we are indebted to Regiomonta- 
mis ; who, about the year 1454, in his 
book of "Triang^ular Canons," set aside 
the sexagesimal subdivisions^ and divided 
the radios into 60,000,000 parU ; but af- 
terwards he altogether waved the ancient 
division into 60, and cQvided the radius 
into 10,000,000 parts; so that if the radius 
be denoted by 1, the sines will be exi 
pressed by so many places of decimal 
fractions as the cyphers following 1. This 
seems to have been the first introduction 
of decimal parts. To Dr. Wallis we are 
principally indebted for our knowledge 
of circulating decimals, and also for the 
arithnietic ofinfinites. The last, and per- 
haps, with regard to its extensive applica- 
tion and use, the greatest improvement 
which the art of computation ever re- 
ceived, was that of logarithms, which we 
owe to Baron Neper or Napier, and Mr. 
Henry Briggs. See LooAmiTRxs. 

AarniMXTiG, theoretical^ is the science 
of the properties, relations, &c. of num- 
bers, considered abstractedlv, with the 
reasons and demonstrations of the several 
rules. Euclid furnishes a theoretical 
arithmetic, in the seventh, eighth, and 
ninth books of his elements. 

AaiTHiuTic, practical, is the art of 
numbering or computing ; that is, from 
certain numbers pven, of finding certain 
others whose relation to the ^rmer is 
known. As, if two numbers, 10 and 5, 
are given, and we are to find their sum, 
whioi is 15, their difference 5, their pro- 
duct 50, their quotient 2. 



The method of performing these ope- 
rations generaDy we shall now procceato 
shew, reserving for the alphabetical ar- 
rangement those articles, which, though 
dependent on the fii*8t four niles, do not 
necessarily make a fimdamental part of 
arithmetic. 

ADDITION. 

Addition is that operation by which w« 
find the amount of two or more numbers. 
The method of doing this in simple cases 
is obvious, as soon as tlie meaning of 
number is known, and admits of no ifius- 
tratibn. A young learner will begin at 
one of tho numbers, and reckon up as 
many units separately as there are in the 
other, and practice will enable him to do 
it at once. It is impossible, strictly speak- 
ing, to add more than two numbers at a 
time. Wemustfirstfind the sumofthe 
first and second, then we add the third 
to that number, and so on. However, as 
the several sums obtained are easily re- 
tained in the memory, it is neither neces- 
sary nor usual to mark them down. 
When the numbers consist of more figures 
than one, we add the units together, the 
tens together, and so on. But if the sum 
of the units exceed len, or contain ten 
several times, we add the number of tens 
it contains to the next column, and only 
set down the number of units that are 
over. In like manner we cany the tens 
of every column to the next higher. And 
the reason of this is obvious from the va- 
lue of the places ; mnce an unit in any 
higher places si^^nifies the same thing as 
ten in the place immediately lower. 

Hule, Write the numbers distinctly, 
units under units, tens under tens, and so 
on. Then reckon the amount of the right, 
hand column ; if it be under ten, mark it 
down ; if it exceed ten, mark the units 
onhr, and carry the tens to the next pkce. 
In uke manner carry the tens of each co- 
hunn to the next, and mark down the full 
sum of the left-hand column. 



Ex.1. 


Ex.% 


Ex.3. 


432 


10467530 


457974683217 


215 


37604 


2919792935 


394* 


63254942 


47374859621 


260 


43219 


24354642 


409 


856757 


925572199991 


245 


2941275 


473214 


132 


459 


499299447325 


694 


41210864 


10049431 


317 


52321975 


41 


492 


4686 


5498936009 


243 


43264353 


943948999274 


Ans.3833 
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As it is of great consequence in busi- 
ness to perform addition readily and ex- 
actly, the learner oii^ht to practise it till 
it become quite familiar. If the learner 
can readily add any two digits, he will 
soon add a digit to a higher number with 
equal ease, it is only to add the unit 
place of that number to the digit, and if 
it exceed ten, it raises the amount accord- 
ingly. Thus, because 8 and 6 are 14^ 48 
mnd 6 are 54. It will be proper to mark 
down under the sums of each column, in 
» small hand, the %ure that is carried to 
the next column. Tnis prevents the trou- 
ble of going over the whole operation 
again, in case of interruption or mistake. 
If you want to keep the account clean, 
mark down the sum and figure you cany 
xm a separate paper, and after revising 
them, transcribe the sum only. ^ After 
some practice, we ought to acquire the 
habit of adding two or more figures at 
one glance. This is particularly useful 
when two figures which amount to 10, as 
6 and 4^ or 7 and 3, stand together in the 
column. Every operation in arithmetic 
ought to be revised to prevent mistakes; 
ana as one is apt to fall into the same 
mistake if he revise it in the same man- 
ner he performed it, it is proper either to 
liter the order; or else to trace back the 
steps by which the operation advanced, 
which will lead us at last to the number 
we began with. When the given number 
consists of articles of diiferent value, as 
pounds, shillings, and pence, or the like, 
which are called different denominations, 
the operations in arithmetic must be re- 
gulated by the v alue of the articles. We 
flhall give here a few of the most useful 
tables for the learner's information, re- 
ferring for other information to the arti- 
cles, MiASYjRES, Weights, &c. 

I. sTSRLnra moitkt. 
4 Farthings ss 1 penny, marked d. 
12 Pence ss 1 shillings 8, 
20 Shillings =s 1 pound, L, 

U. TBOT WEIGHT. 

24 Grjuns sa 1 peim3rwcight, dwt. 
20 Pennyweights sc 1 ounce, or. 
12 Ounces ss 1 pound, lb. 

in. ▲voniDXTPora wxiort. 

16 Drams op 1 ounce, oz. 
16 Ounces rs 1 pound, lb. 
]>8 Pounds =s 1 quarter, m*. 
4 Quarters s 1 hundred weight, C 
20 Hundred weight » 1 ton. r. 



IV. EirOLrSH tBT MEABtrB. 

2 Pints ^ 1 quart. 
4 Quarts =s 1 gallon. 
2 Gallons =s 1 peck. 
4 Pecks s=s 1 bushel. 
8 Bushels ss 1 quarter. 

V. LOITG MEASV&E. 

12 Inches = 1 foot 
3 Feet = 1 yard. 
Si Yards = 1 pole. 
40 Poles = 1 rurlong. 
8 Furlongp r= 1 mile. 
3 Miles =x 1 league. 
▼I. EITGUSB ULirn xEAsmx. 
SOi Square yards as 1 pole or perch. 
40 Poles ESS 1 rood. 
4 Roods SB 1 acre. 

VII. cloth measure. 

2k Inches ^ 1 nai}. 
4 Nails =s 1 quarter. 

4 Quarters = 1 yard. 

5 Quarters s= 1 English elf. 

^ JhtUfor Conip9und Addition. Arranges 
like quantities under like, and cany ac» 
cording to the value of the hi^^her place* 
When you add a denomination which 
contains more columns than one, and 
from which you cany to the higher by 20, 
30, or any even number of tens, first add 
the units of that column and mark down 
their sum, canying the tens to tlie next 
column ; then add tlie tens^ and cany to 
the higher denomination, by the number 
of tens that it contains of the lower. For 
example, in adding shUUngs, cany bv 10 
from the units to the tens, and by 2 from 
the tens to the pounds. If you do not 
carry by an even number of tens, first 
find the complete sum of the lower deno- 
mination,' then inquire how many of the 
higher that sum contains, and camr ac- 
cordingly, and mark the remainder, it any, 
under the column. For example, if the 
sum <^ column of pence be 43, which it 
three shillings and seven pence, mark 7 
under the pence column, and carry 3 to 
that of the shillings. 

Examplet in tterUng Money. 



L. e. d. 

215.. 3. .9 

172 .. 18 .. 4 

645.. 7. .7 

737.. 2.. 3 

35.. 3. .9 

9.. 0^7 

1814.. 16 ..3 



L. 9. d. 

169 .. 16 .. 10 

36 ..12.. 9| 

54.. 7.. 6 

30.. 0.. H 

7.. 19.. 6 

707 .. 19 .. li 

1006 ..16.. 8 
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T. a 

-,.14 
2.18 
-^ I 
3.1 
-..17 
-..15 
4.. 6,. 



gr.ik 
- 1 .. 16 
..1..16 
..2. .27 
..-..10 
,. 2 .. 24 
.3 .18 
.-.. 5 



12.. 15-.!.. 4 



T. 


C. 


^r. 


/». 




▲voTHBCAam wtieaR. 






6. 


. 3. 




.19 










5. 


. 7. 


.3. 


.26 


lb 


i 3 9 tt f 3 
. io . 7 .. 1 7 .. Jr .. 1 . 


3 


^^ 


3. 


2 . 


. 2. 


. — 


17 . 


. 


. 12 


4. 


. 3. 


.1. 


. 10 


9 . 


. 5 .. 2 .. 2 3 .. 1 .. 7 . 


. 1 . 


. ir 


- . 


. 18. 


. 1. 


12 


27 . 


. 11 .. 1 .. 2 9 .. 10 « 2 . 


. 


. 14 


1 . 


. 1. 


. 1. 


. 1 


9 . 


. 5 .. 6 .. 1 7 .. S ..7 . 


. 1 . 


. 15 


5. 


3. 




. 7 


37 . 


. 10 .. 5 .. 2 3 .. 9 .. 5 , 


. 2 


. 13 


25. 


.19. 


.2. 


.19 


49 . 


.-..7.0 7 .. 1 .. 4 . 


. 4 


. IS 



Exomplssfor Practice. 

MOXET. 

X. 8. d, L. 9. d. L. 9. d. 

257^ l.Si 525 . 2 .. 4i 21 .. 14 ..7i 

734-, 3.7} 179..3..5 75..16..0 

595- 5.3 250..4..7i 79.. 2.4} 

152.14.7i 975.3.. 5i 57.. 16.. 5J 

307« 5.4 254..5..7 26 ..13.. 8} 

798..16..7J 379 .. 4 .. 5j 54.. 2.. 7 



L. 9. d. L. 9. d L. 9. d 

127-4. 7J 261..17..1i 31.. 1 .. 1} 

525 ..3 „5 379.. 13 ..5 75 .. 13 .. 1 

271 „0.. 5 257.. 16 ..74 39 .. 19 .. 6} 

542-9-1 184.. 13 ..5 97 ..17 ..3* 

379-4-34 725,. 2..3t 36 .. 13 - 5 

215-5-8^ 359.. 6.. 3 24.. 16..3J 



CLOTB XXACVmS. 



yd 


r..5 


JEE, 


gr. ff. 


135., 


272 


.. 2 .. X 


70 .. 


2 .. 2 


152 


.. 1 .. 2 


95 .. 


3 .. t) 


79 


.. .. 1 


179 .. 


1 .. 3 


156 


.. 2 .. 


26 .. 


.. 1 


79 


.. 3 .. I 


279 .. 


2 .. 1 


154 


- 2 .. X 




lOBTO XXASUBX. 




yd feet. 


in, bar. 


lea. 


m. Jvr. p. 
2-1 -f9 


225 - 1 . 


.9-1 


72 .. 


171 - . 


.3-2 


27 - 


1 .. 7 .. 22 


52 .. 2 


. 3 .. 2 


35., 


2 .. 5 .. 31 


397 .. . 


. 10 .. 1 


79 .. 


.. 6 - 12 


154 - 2 


. 7 .. 2 


51 .. 


1 .. 6 .. 17 


137 .. 1 


.4-1 


72 .. 


.. 5 - 21 



TBOT WUOHT. 



B. oz. dwt. 


lb. 


oz. 


dwt. 


iT- 






LAUD 


XSASUBX. 






7-1-2 


5 .. 


2 . 


. 15 . 


.22 














3 .. 2 - 17 


3 . 


11 


. 17 . 


. 14 


a. 


O 


P' 


a. 


r. 


Ai, 


5 .. 1-15 


3 . 


7 . 


. 15 . 


. 19 


726 . 


. 1 


.. 31 


1232 . 


. 1 . 


7 - 10 - 11 


9 .. 


1 . 


. 13 . 


21 


219 . 


. 2 


. 17 


327 . 


. . 


19 


2 - 7 -. 13 


3 . 


9 


. 7 . 


. 23 


1455 . 


. 3 


. 14 


131 . 


. 2 , 


. 15 


3-11-16 


5 . 


2 


. 15 . 


. 17 


879 . 
1195 . 


. 1 
. 2 


. 21 
- 14 


1219 . 
459 


. 1 . 
. 2 . 


. 18 

. vr 



▲TOUUIUFOIS WXieBT. 



0. 


ez. dr. 


153 ., 13 « 15 


272. 


14 .. 10 


SQ3 . 15 .. 11 


255 . 10 .. 4 


173 . 


.6-2 


685 . 


• 13 . 13 



/. cwt. gr. lb. 
7 - 17 .. 2 - 12 
5 „ 5 .. 3 .. 14 

2 „ 4 .. 1 .. 17 

3 .. 18 .. 2 .. 19 

7 - 9-3-20 

8 .. 5 .. 1 . 24 



WUra XBAStrBl. 



hhde. ^. qt9. 



31 . 


.>. 


. 1 


97 . 


18 . 


. 2 


7^ . 


. 13 . 


. 1 


55 . 


. 46 . 


. 2 


87. 


. 38 . 


. 3 


55 . 


. 17 . 


. 1 



T. hhda. ral qte. 
X4 - 3 .. 27 .. 2 



19 
17 . 
75 
54 

97 



56 .. 3 
39-2 
16 - 1 
19 .. 2 



3 - 54 .. 3 



?QL.n. 
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ALU 


um Bi 


SBXlAfl 


vrnx. 




A.B. fir. 


.?«/. 


Mcif. 


M 


qr. 


25 .. 2 


.. r 


76 . 


. 51 . 


. 2 


17 „ 3 . 


.. 5 


57 . 


. 3 . 


. 3 


96 .. 2 


.. 6 


97 . 


. 27 . 


. 3 


75 .. 1 


.. 4 


22 . 


. 17 . 


. 2 


96 .. 3 


.. 7 


32 . 


. 19 . 


. 3 


75 .. 


.. 5 . 


55 . 


. 38 . 


.. 3 



SBT MXASiniB. 



ch, bu, pk9. 

75 .. 2 .. 1 

41 « 24 . 1 

92 .. 16 .. 1 

70 .. 13 .. 2 

54 .. 17 .. 3 

79 .. 25 .. 1 



w. d. h. 
71 » 3 .. 11 
51 .. 2 .. 9 
76 .. . 21 
95 .. 3 ./21 
79 .. 1 .. 15 



Uuts, tveyt* qtM. bu. pki. 

38 .. 1 .. 4 .. 5 .. 3 

47 .. 1 . 3 .. 6 .. 2 

62 .. .. 2 . 4 .. 3 

45 .. 1 ». 4 . 3 .. 3 

78 .. 1 .. 1 .. 2 .. 2 

29 .. 1 .. 3 .. 6 .. 2 



TUB. 

V. d. h. m. wc. 

57 .. 2 .. 15 .. 42 . 41 

95 .. 3 .. 21 .. 27 .. 51 

7^ .. .. 15 .. 37 .. 28 

53 « 2 .. 21 .. 42 .. 27 

98 .. 2 .. 18 .. 47 .. 38 



we tmke a leaser number from a g^ate^ 
and find their diiference. It U exactly 
opposite to addi^n, and ispeiforroed b^ 
learners in alike manner, oeginning at 
the grater, and reckoning downwards 
the units of the lesser. The greater is call* 
ed the minuend, and the lesser the subtra- 
hend. If any fianire of the subtrahend 
be neater than tne corresponding fiffure 
of the minuend, we add ten to that of the 
minuend, and, haying found and marked 
the difference, we Md one to the next 
place of the subtiahend. This is called 
borrowing ten. The reason will appear, 
if we consider that, when two numbers 
are eaually increased by adding the same 
to both, their (tifference will not be alter- 
ed. When we proceed as directed above, 
we add ten to the minuend, and we like- 
wise add one to the higher place of the 
subtrahend, which is equal to ten of the 
lower place. 

Rule. — Subtract units from units, tens 
from tens, and so on. If any figure of 
the subtrahend be gpreater than Uie cor- 
responding one of the minuend, borrow 
ten. 



When one page will not contain the 
whole account, we add the articles it con. 
tains, and write against their sum carried 
fortMtrdf and we begin the next page with 
the sum of the foregoing, writing as^nst 
it bnmght forward. When the atticles fill 
sevend pages, and their whole sum is 
known, which is the case in transcribing 
accounts, it is best to proceed in the fol- 
lowing manner : add the pages, placing 
the sums in a separate paper ; then add 
the sums, and if the amount of the whole 
be righl^ it only remains to find what 
number should be placed at the foot and 
top of the pages. For this purpose, re- 
peat the sum of the first page on the same 
unc \ add the sums of the first and se- 
cond, placing the amount in a line with 
the second ; to this add the sum of the 
third, placing the amount ina line with the 
third. Proceed in the like manner with 
the others ; and if the last sum corres- 
ponds with the amount of the page, it is 
rig^t These sums are tranacnoed at the 
foot of the respective pages, and tops of 
the following ones. 

SUBTRACTION. 
Subtractionlt he operation by which 



Minuend . . 
Subtrahend . 
Remainder . 



173694 738641 
2145J 379235 
152241 359406 



To prove subtraction, add the subtra- 
hend and remainder together; if their 
sum be equal to the minuend, the account 
is right Or subtract the remainder from 
the minuend. If the difference be equal 
to the subtrahend, the account is right. 

Rule for Compmrnd SubtracHon. Place 
like denominations under like, and bor- 
row, when necessaiy, according to the 
value of the higher place. 



Examples, 



L. 

146 
58 



9. d, 

3 .. 3 
7 .. 6 



cwt. 
12 
4 .. 3 



qr, lb 
.. 3 .. 19 



19 

24 



87 .. 15 .. 9 



7 .. 3 .. 23 



Bxam^let for Practice, 

TBOT WBieHT. 

lb, ox. dt. jTi lb. ox, di. gr. 

Bought52 .. 1.. 7.. 2 7 .. 2 .. 2 .. 7 

Sold 39 .. .. 15 .. 7 5 .. 7 .. 1 .. 5 
Unsold 
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ATOnU)UfOI8 WSIOHT. 

&. mx, dr. cwt.qr9, lb. T. cwt.qn.lb' 
35 !. 10 .. 5 35 .. 1 .. 21 21 ,. 1 .. 2 .. 7 
29 .. 12 - 7 25 .. 1 .. 10 9 .. 1 .. 3 .. 5 



TIME. 

yn, me. toe. da. ho. min. tec. 
79 „ 8 .. 2 .. 4 34 .. 42 .. 45 
23 . 9 .. 3 .. 5 19 .. SZ .. 47 



▲POTHSCAmiSS WBIORT. 



5 .. Z .. 1 .. 9 , 




35 2. ,2 
17 :: 2 .. 1 



CLOTH XKAIUBB. 

ydt.qn. ft. 
71 ..1 .. 2 
3 ..2.. 1* 



35 .. 2 .. 1 

14 ..a.. 2 



L0I70 MBA8UBX. 

nda. ft. in. bar. leaff- vn.fur.po. 

lOT . 2 .. 10 .. 1 147 .. 2 .. 6 .. 29 

78 .. 2 „ 11 .. 2 58 .. 2 .. 7 .. 33 



LAVD MXA8UBE. 



a. r. p. 

175 .. 1 .. 27 

59 .. .. 27 



a. r. p. 
325 .. 2 .. 1 
279 .. 3 .. 5 



WnrB XXASVBB. 

hhd. ral qU. pi. Sun. hhd. gal. qf. 
A,7 .. 47 .. 2 .. 1 42 .. 2 .. 37 .. 2 

28 .. 59 .. 3 .. 17 .. 3 .. 49 .. 3 



ALB AlTD BBBB MBASUBB. 

.IB. Jir. goL BB.Jir. gal. hhd. gal gt9. 
25 .. 1 .. 2 37 .. 2 .. 1 27 .. 27 « 1 
21 .. 1 .. 5 25 .. 1 .. 7 12 .. 50 .. 2 



BBT XBAfUmB. 

gu. bu. p. qu. bu. p. ck. bu. p. 
72.. 1.. 2 65.,2..1 79..3..0 
35 ..2... 3 57 ..2. .3 54 .. 7 .. 1 



The reason for borrowing' is the same 
as in simple subtraction. Thus, in sub- 
tracting' pence, we add 12 pence when 
necessary to the minuend, and at the next 
step we add one shilling to the subtra- 
hend. When there are two places in the 
same denomination, if the next higher 
contain exactly so many tens, it is best to 
subtract the units first, borrowing ten 
when necessaiy ; and then subtract the 
tens, borrowing, if there is occasion, ac- 
cording to the number of tens in the 
higher denomination. If the value of the 
higher denomination be not an even 
number of tens, subtract the units and 
tens at once, borrowihg according to the 
value of the higher denomination. It is 
often necessary to place the sums in dif- 
ferent columns, in order to exhibit a clear 
view of what is required. For instance, 
if the values of several parcels of goods 
are to be added, and each parcel consists 
of several articles, the particular articles 
should be placed in an inner column, and 
the sum or each parcel extended to the 
outer column, and the total added there. 
If any person be indebted an account, and 
has made some partial payments, the pay- 
ments must be placed in an inner colimm* 
and their sum extended under that of the 
account in the outer column, and sub- 
tracted there : the following examples 
will explain our meaning : 

L. «. d. 

Borrowed 25107 .. 15 .. 7 

S75.. 5. .si 

Paid 259.. 2. .71 

at 359..13..4J 

aiffcrent 523 .. 17 .. 3 

times 274 .. 15 .. 7i 

325 .. 16 .. 5 

Paid in all 2118 .. 7 .. 8j 

Remains to pay 22989 .. 7.. 10^ 

L. t. d. 

Lent .550156 .. 1 .. 6 

171..l3..7i 
Received 359 ..15. .3 
at 475..13..9f 
sevena 527..15..0| 
payments 272 .. 17.. 5 
150. — ..0 
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IIULTIPUCATION. 
In OMiltiplication two numbera are 
given, and it is required to find how 
much the first amounts to, when reckon- 
ed as many times as there are units in the 
•econd. Thus 8 multiplied by 5, or 5 
times 8, is 40. The g^ven numbers (8 ai.d 
5) are called factors ; the first (8) the 
multiplicand ; the second (5) the multi- 
pUeri and the amount (40) the product. 
This operation is nothing else than addi- 
tion of the same number several times re- 
peated If we mark 8 five times under 
each other, and add them, the sum is 40 : 
but as this kind of addition is of frequent 
and extensive use, in order to shorten the 
operationt we mark down the. number 
only once, and conceive it to be repeated 
as often as there are units in the multipli- 
er. For this purpose, the learner must 
be thoroughly acquainted with the foUow- 
ing multiplication table, which is com- 
posed by adding each digit 12 times. 



tipUer only be under 12, we begin at the 
unit place, and multiply the figures in 
their order, carr}'ing the tens to ^the 
higher place, as in addiUon. 

Example. 

76859 multiplied by 4 

4 



Ans. 3u74a6 

or, 76859 added 4 times. 
76859 
76859 
76859 
Ans. 3U74o6 tlic same as before. 



If the multiplier be 10; we annex a cy- 
pher to the multiplicand. If the multi. 
pliar be lOJ, we annex two cyphers ; and 
so on. The reason is obvioils, from the 
use of cyphei-s in notation. If the multi- 
plier be any digit, with one or more cy- 
phers on the ri^ht hand, we multiply by 
the figure, and annex an equal number of 
cyphers to the product. 

Thus, if it be required to multiply by 
60, we first multiply by 6, and then annex 
a cypher. It is tne same thing as to add 
the multiplicand 60 tiroes ; and this might 
be done by waiting the account at lar^e, 
dividihg the column into 10 parts of 6 
lines, finding the sum of each part, and 
adding tliese ten sums together. If the 
roulti^ier consist of several significant 
figures, we multiply separately by each, 
and add the products. It is the same as 
if we divided a long account of Addition 
into parts corresponding to the figures of 
the multiplier. 

Example. 

To multiply 7329 by 365 
7329 7329 7329 

5 60 300 



36645 439740 21987U0 



In thiB table the multiplicand fig^ires 
are in the upper horizontal row ; the 
multipliers are in the left hand column, 
and the products will be found under the 
multiplicand, and in the same row with 
the multiplier ; thus 9 times 11 are 99 ; 
and 99 will be found in the column under 
the 11, and in the same hoiizontal row 
with the 9, among the multipliers. 

ffboth factors foe under 12, the table 
cihibitstheprodoLCt atonce. Ifthemul- 



36645 = 5 times. 

439740 = 6U times. 

2198700 =3 300 times. 

2675085 rsz 365 times. 



It is obvious that 5 times the multipli. 
cand added to 60 times, and to 300 times^ 
the same must amount to tlfe product re- 
auired. In practice, we place the pro. 
aucts at once under each other ; and as 
the cyphers aiiaing from ^le higher places 
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of the muhipBer are loat in the adctition, 
we omit them. Hence nuy be inferred 
the following 

JRule. Place the multiplier under the 
multiplicand, and multiply the latter sue- 
cesnvely by the significant figures of the 
Ibnuer, by placing the rightSand figure 
of each product under the figure of the 
maitiplier from which it ariset; then add 
dke product 

Example, 
7329 93956 

365 8704 



different from 9. Multiplication isproTed 
by repeating the operation, using the 
multiplier for the multiplicand, and the 
multiplicand for the multiplier. It may 
also be proved by division, or by casting 
out the 9*8 ; of which after w ards ; and an 
account, wrought by any contraction, 
may be proved by performing the opera- 
tion at large, or by a different contraction. 
The following examples will scn'e to 
exercise a learner in this rule. 
1. Multiply 87945 by 



S6645 
4S974 
21987 

2675085 



375824 
657692 
751648 

817793024 



A number, which cannot be produced 
by the multiplication of two others, is 
caDed a prime munber; as 3, 5, 7, 11, 
and many others. A number, which msy 
be produced by the multiplication of two 
or more smaller ones, is called a coropo- 
Mte number. For example, 27, which 
acrisea ftdm the multiplication of 9 by 3 ; 
and these numbers (9 and 3) are called 
die component parts of 27. * 

1. If the mulUplier be a composite 
nomber, we may multiyfy successively 
by the component parts. 
Example. 
7638 by 45,or 5 times 9 7638 
45 9 



38190 
30552 

343710 



68742 
5 

343710 



Because the second product is equal 
to five-times the first, and the first is equal 
to nine-times the multiplicand, it is obvi- 
ous that the second product must be five- 
times-nine, or forty.five-times as great as 
the multiplicand. 

2. If the multiplier be 5, which is the ' 
half of 10, we mav annex a cvpher, and 
divide by 2. If it be 25, wtich is the 
fourth part of 100, we -may annex two 
cyphers, and divide by 4. Other con- 
tractions of the Irke kind will readily oc- 
cur to the learner. 

3. To multiply by 9, which is one less 
than 10, we may annex a^cypher, and sub- 
tract the multiplicand from ^e number 
it composes. To multiply by 99,999, or 
any number of 9*8, annex as many cy- 
phers^ and subtract the mnkiphcand. 
The reason is obvious; and a Hce rule 
may be found, though the unit place be 



2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

28^ 
29. 
30. 
31. 
32. 
33. 
34. 



2 

947321 by 3 

7914735 by 4 

49782147 by 5 

5721321 by 6 

4794321 by 7 

7654319 by 8 

3721478 by 9 

4783219 by 11 

4733218 by 12 

4783882 by 21 

. 2179929 by 32 

921577394 by 84 

217431473 by 132 

47314796 by 144 

217932173 by 96 

314731271 by 121 

4796427 by 238 

47u621472 by 432 

479621473 by 453 

479632179 by 473 

473457896 by 963 

943446788 by 987 

49416739 by 298 

479327 by 403 

4932149 by 3028 

4731214 by 3008 

' 49496 by 4009 

97213217 by 904 

49321729 by 706 

4932920 by 720 

493679310 by 970 

7893470 by 760 

479379340 by 900 



COMPOUND MULTIPLICATION. 

I. If the multiplier do not exceed 12, 

the operation is performed at once, be- 

ginnin jf at the lowest place, and carrying 

according to the value of the place. 

Exiimplet. 

L- 9. d. not. §r. lb. 

13.. 6..7 12.. 2.. 8 

9 5 

119 ..19 ..3 




83..0..28 



62 

lb, 
7 


..3.. 12 

oz. dwt. 

.. 5 .. 9 

13 


89 


.. 5 .. 8 
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n. If the multiplier be a compoiite 
number, whose component puts do not 
exceed 12, multiply nrst by one of these 
parts, then multiply the product by the 
other. Proceed in the same manner, if 
there be more than two. 

L, t. d. 
Ex.1.256.. 4..74xby72 — 12X6 
12 

3074 .. 15 .. 6 

g 

Ans.l844«..T57Q 

L, 9, d. 

ik.2. 355 « 13 ..7JXM0 — 12X5X3 

12 

4268.. 3. .9 
5 



21340 .. 18 .. 9 
3 

Ans. 64022 .. 16 .. 3 



The component parts will aatwer in 
any order; it is best, however, when it 
can be done, to take them in such order 
as may clear off some of the lower places 
in the first multiplication, as is done in 
both the examples. The operation may 
be proved by taking the component parU 
in a different order» or by dividing the 
multiplier in a different manner. 

nL Ifthemultipherbe a prime num- 
ber, multiply first by the composite num- 
ber next lower, then by the difference, 
and add the products. 
X. t. d, 

£,. 576 .. 4 .. 9i X 87 « 12 X y + 3 
12 



: 3 times. 



6914 . 17 . 


76 
7 


48404.. 2 
1728 .. 14 


.6 

.4J: 


Ans.50122.. 16. 


104 



Here we multiply the given sum by 12 
and 7, becouse 12 x 7 »= 84, the answer 
is 48404/. 2«. 6J. we then multiply the 
given sum by 3, which g^es 1728i 14*. 
44<1 these sums added together give the 
true answer. 

lY. If there be a composite number a 
little larger than the multiplier, we may 
multiply by that number, and by the dif- 
ference, and subtract the second product 
from the first 

L. t. d. 
Ex. 3276..10..4Jx34=n5x6— 2 
6 



23861 . 


2. 


.3 
6 


143166. 
7953. 


.13 
. 


.6 
.9 


135213 . 


.12. 


.9 



We multiply the given sum by 6 and 
6, because 6 X 6 as 36 ; the answer is 
143166/. 13«. 6<i. we then multiply the 
sum by 2, and snbttactine that product 
from the former, we get the true answer. 

y. if the multiplier be large, multiply 
by 10, and knultiply the product again by 
10 ; by which means, yon obtain an hun- 
dred times the riven number. If the 
multiplier exceed 1000, multiply by 10 
again, and continue it fkither if the multi- 
pUer require it ; then multiply the given 
number by the unit place of the multi- 
plier; the first product by ten place, the 
second product oy the hundred place, and 
so oru Add the products thus obtained 
together. 



Example. Moltip^ 35/. 14t. 8^ by 4555. 



L. «. d. 
35 .. 14 .. 8J X 5 : 
10 



178 .. 13 .. 64 « 5 times. 



357.. r.. 1 X5«s 1786 .. 15 .. 5 =s 50 times. 

10 

3575 .. 10 .. l6 X 5 — 17877 .. 14 .. 2 = 500 times. 

10 

35755.. 8.. 4 X4«b 143021 .. 13 .. 4 = 4000 times. 
HBMBSKsss Am. 162864 .. 16 .. 5} s 4555 times. 
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Hie following examples will furnish 
the learner with practice. 

1. 21 eUs of Holland, at 7«. 8}d per elL 

JtM. X8 .. I . lOi. 

2. 35 firkins of butter, at 15«. SJd^ 
fitkin. JhM. JJ^ . 15 .. 2*. 

3. 7S Uf. of nutmegs, at Tt. 2id. per lb. 

JtnM.I^ .2.. 2J. 

4. 37 yards of tabby, at 9«. 7d. per yard 

Am. L\7 .. U . 7. 

5. 97 cwt. of cheese, at 1^ 5«. 3dL per 
cwt J««t. ^122 « 9 .. 3. 

6. 43 doxen of candles, at 6$. Ad, per 
6oz. wfnt. Z13 . 12 .. 4. 

7. 127 lb. of bohea tea, at 12t. 3d. per 
lb. Mm. L77 .. 15 .. 9. 

8. 135 gallons of rum, at 7*. Sd. per g^- 
lon. Jhh8. L50 .. 1 .. 3. 

9. 74 ells of diaper, at 1*. Aid per ell. 

Ant. Z5 .. 1 .. 9. 

The use of multiplication is to compute 
the amount of any number of equal arti- 
cles, either in respect of measure, weight, 
▼slue, or any other consideration. The 
multiplicand expresses how much is to 
be reekconed for each article, and the 
multiplier expresses how many iimes that 
is to be reckoned. As the multiplier 
points out the number of aiticles to be 
added, it is always an abstract number, 
and has no reference to any value or mea- 
sure whatever. It is therefore quite im- 
proper to attempt the multiplication of 
sMuinfin by shillings^ or to consider the 
multiplier as expressive of any denomi- 
nation. The most common instances, in 
which the practice of thik operation is re- 
quired, are to find the amount of any 
number of parcels, to find the value of 
any number of articles, to find the weight 
or measure of a number of articles, &c. 
This computation for chang^g any sum 
of money, weight, or measure, into a dif- 
ferent lund, is called Reduction. When 
the quantity given is expressed in differ- 
ent denominations, we reduce the highest 
to the next lower, and add thereto the 
given number of that denomination ; and 
proceed in like manner till we have re- 
duced it to the lowest denomination. 

Ex. Reduce 58^ 4t. 2id. into farthings. 

58 .. 4 .. 2i 

20 

1164 8 shiUings in LSS..4. 

12 

13970 ss pence in Zr58 .. 4 .. 2. 

Ans. 55«82 ss &rthings in Z.58 . 4 .. 2} 



DIVISION. 

In division two numbers are given, and 
it is required to find how often the for- 
mer contains the latter. Thus it may be 
asked how often 21 contains 7, and the 
answer is exactly 3 times. The former 

S'ven number (21) is called the dividend ; 
e ' latter (7^ the divisor ; and the num- 
ber required (3) the quotient It fre- 
quently happens that the division cannot 
be completed exactly without fractions. 
Thus it may be asked, how often 8 is con- 
tained in 19 ? the answer is, twice, and 
the remainder of 3. This operation con- 
sists in subtracting the division from the 
dividend, and agam frt>m the remainder, 
as often as it can jbe done, and reckoning 
the number of subtractions. As this ope- 
lation, performed at large, would be very 
tedious, when the quotient is a high num- 
ber, it is proper to shorten it by every 
convenient method ; and, for this puipose, 
we may multiply the divisor by any num- 
ber whose proKluct is not greater than 
the dividend, and so subtract it twice or 
thrice, or oftener, at the same time. The 
best way is, to multiply it by the greatest 
number, that does not nuse the product 
too high, and that number is also the 
quotient For example, to divide 45 bv 
7, we inquire what is the g^atest multi- 
plier for 7, that does not g^ve a pro^ct 
above 45 ; and we shall find that it is 6 ; 
and 6 times 7 is 42, which, subtracted 
from 45, leaves a remainder of 3. There- 
fore 7 may be subtracted 6 times from 45 ; 
or, which is tbe same thing, 45 divided 
by 7, Rives a quotient of 6, and a remain- 
der of 3. tf the divisor do not exceed 12, 
we readily find the highest multiplier 
that can be used/rom the multiplication 
table If it' exceed 12, we may try any 
multiplier that we think will answer. l{ 
the product be grater than the dividend, 
the multiplier is too gpreat ; and if the re- 
mainder, after the product is subtracted 
from 'the dividend, be |^ater than the 
divisor, the multiplier is too small. In 
either of these cases we must try another. 
But the attentive learner, after some prac* 
tice, will generally hit on the right multi- 
plier at first If the divisor be contained 
oftener than ten times in the dividend, 
the operation requires as man^ steps as 
there are figures in the quotient For 
instance, if the quotient be greater than 
100, but less than 1000, it requires three 
steps. 
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Example, divide 48764312 by 9. 

9)48764312 
Ans. 5418256—8 remainder. 

9 

Proof 48764312 



Example. 

Divide 87654213, by 987. 
987)87654213(88808 Quotient. 
^96 



In this example we say the 9*s in 48, 5 
times and 3 over ; put down 5 and cany 
3, and say 9*8 in 37, 4 times and 1 over : 
put down 4 and cany 1 ; 9*s in 16, 1 and 
7 over; and so on to the end ; there is 8 
over as a remainder. The proof is ob- 
tained by multipl3ring the quotient by the 
divisor, and taking in the remainder; 
this is called " Short Division," of which 
we give for practice the following exam- 
ples. 



1. 


Divide 4732157 by 2 


2. 


. . 342351742 by 3 


3. 


. . 435234174 by 4 


4. 


. . 49491244 by 5 


5. 


. . 94942484 by 6 


6. 


. . 4434583 by 7 


7. 


; . 994357971 by 8 


8. 


. . 44924681? by 9 


9. 


. . 557779991 by 11 


10. 


. . 665594765 by 12 



The second part of this rule is called 
" Long Division," for the practice of 
which we give these directions. 

Count the same number of ^garts on 
the left of the dividend as the divisor has 
in it ; try whether the divisor be contain- 
ed iu this number; if not contained there- 
in, take another dividend ii^;ure, and then 
try how ouny times the divisor is contain- 
ed in it 

To find more easily how many times 
the divisor is contained in any number ; 
cast away in your mind all the figures in 
the divisor, except the left hand one, and 
cast away the same number from the di- 
vidend figures as you did from the divi- 
sor : the two numbers, being thus made 
small^ will be easily estimated. 

If the product of the divisor ^th the 
quotient figure be greater than the num- 
ber from inikh it should be taken, the 
number .thought of was too great, the 
multiplying must be nibbed oot, ami a 
less quotient figure used. 

When, after the multiplying snd sub- 
tracting, the remainder is more than the 
div«M)r, the quotient, figure was too small, 
the work must be rubl^ out, and a jUl|^ 
er number supplied. 



.8613 
.7896 
.717 remainder. 

88808 
987 
621663 
710465 
799279 

87654213 proot 

Ai^ 888087^ 

To prove the truth of the idm, I mul- 
tiply the quotient by the divisor, and take 
in tne remainder, wnich g^es the origi* 
nal dividend. 

Examples for Practice. 
1. Divide 721354 by 21 



2. 
3. 
4. 

5. 
6. 
7. 

a 

9. 
la 
11. 
12. 
13. 
14. 



42 
63 
84 
89 
674 
714 



57214372 by 
67215731 by 

802594321 by 

965314162 by 
43219875 by 
37397296 by _. 
496521 by 2798 
49446337by 796 
47324967 by 699 

275472734 by 497 
43927483 by 586 
96543245 by 763 
25769782 by 469 



A number that divides another without 
a remainder is said to measure it, and the 
several numbers that measuro anothef 
are called its aliquot parts. Thus 3, 6, 9» 
12, 18, are the aliquot parts of 36. As it 
is frequently necessary to discover num- 
bers which measuro others, itiBiy beob« 
served, 1. That every number ending 
with an even number, that is, with 2, 4^ 
6^ 8, or 0, is measured by 2. 2. Everr 
number, ending ^th 5 or 0^ is measured 
by 5. 3. Every number^ wliose figures, 
when added, amount to an even numbev 
ofS'sorQ's, is measured by3 oir 9 le. 
spectire^r. 
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In q>e«kiii^ of the coDtnctionB and va- 
riety in division, we have already seen, 
that when the divisor does not exceed 
12, the whole computation may be per- 
formed without setting down any figure 
except the quotient 

When the divisor is a composite num- 
her, we may divide successively by the 
component parts : thus, if 678450 is to be 
divided by 75^ we may either perform the 
operation by long division, or divide by 
5, 5, and 3, because 5 X ^ X Ssa/S. 

Where there are cypheii annexed to 
the divisor, cut them on, And cut off also 
an equal number of figures from the di- 
vidend ; annex these figures to the re- 
mainder. 



DiFide 54334564 by 602400 

6024,00)542345,64(90^^ 
54216 
. . . 18564 



To divide by 10, 100, 1000, &c. Cut 
off as many figures on the rig^t hand of 
the dividend as there are cjrphers in 
the divisor. The figmes which remain 
on the left hand compose the quotient, 
and those cut off compose the remainder. 

Divide 594256 by 1000. 
1,000)594^256 
Ana. 59^^%. 

When the divisor consists of several 
figures, we may try them separately, by 
cnqoiring how often the first figure cf the 
dmsor is contained in the firstfigure of the 
dividend, and tiien considering whether 
the second and following figures of the 
divisor he contained as often in the cor- 
respond!^ ones of t^e dividend with the 
remainder, tf any prefixed. If not, we 
must begin i^^, and make trial of m 
lower number. 

We may form a table of the product* 
•f the ^visor multiplied by the nine di- 
gits, in order to discover more readily 
how ofien it is contained in each part of 
the dividend. This is always useliil, 
when the dividend is veiy long, or when 
it is required to divide mquei^y by the 
same divisor. 

TOL. n. 



Examph. 

Divide 689543271 by 37. 
37 X 2= 74 37)689543271(18636304 
3=111 
4=148 
5=185 
6=222 
7=259 
8=296 
9=333 




As multiplication supplies the place of 
frequent additions, and divinon of fre- 
<)Qent subtraction, they are only repeti- 
tions and contractions of the simple rules^ 
and when compared together, tneir ten- 
dency is exactly opposite. As numbers 
increased by addition are diminished and 
brought back to dieir original quanti^ by 
subtraction, in the same manner numbers 
compounded by multiplication are reduc- 
ed by division to the parts from which they 
are compounded. The multiplier shews 
how many additions are necessaiy to pro- 
duce the number, and the quotient shows 
how many subtractions are necessary to 
exhauA it Hence it follows, that the pro- 
duct divided by the multiplicand will give 
the multiplier ; and because either factor 
may be assumed for the mnltiplicandy 
therefore the product divided by either 
factor gives the other. It also foUows, 
that the dividend is equal to the product 
of the <Uvisor and quotient multiped to- 
gether, and of course these operations 
mutually prove each other. 

ToprvoeMUUipUcaUon, Divide the pro- 
duct by either factor i if the operation be 
right, the quotient is the other fitctor, and 
there is no remainder. 

To prvoe Difoition, Multiply the divisor 
and auotient together; to the product 
add we remainder, if any { and if the 
operation be right, it makes up the divi- 
dend—We proceed to 

COMPOUND DIVISION. 

For the operation of which the rule is : 
when the dmdend onljr consists of diffotw 
ent dencmiinations, divide the higher de- 
nomination, and reduce the remnnderto 

C 
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the next lower, taking in the given num- 
ber of that denomination, and continue 
the divinon. When the divisor is not 

S eater thwi 12, we proceed as before in 
ort division. 



Examplet. 



L. 

5)84_ 
Ans. 16 



L. 9. d. 

11) 976.. 13. .rj 

16 9 Ans. 88 15 9i— -8 



8. d, 
3.. 9 



lb. oz. drwtt. ctot. gr. lb. 
8) 994 ..4.. 8 12 )45 .. 2 . . 18 
124 ..3 



OS. 

.8 



11 



6.. 3. .5— 4 



When the divisor is greater than 12, 
the operation is performed by long divi- 



Example. 

L. 8. d 
Divide 8467 .. 16 .. 8 by 659. 

L. 8. d. 
659)84457 .. 16 .. 8(12 
659 



659)11196(16 
659 
3606" 
3954 
.652 
12_ 

659)7832(11 
7249 




Ail8.12..16..n|^. 

In connection with ihe mle of difinon, 
we may notice another kind of Reduc- 
tion, so oaOed, though hnproperly, ad by 
it is meant to bring smaller denomina- 
tions ihto larger ; as pence into pounds, 
o» drams into hundred weights, &c. ; for 
irhich the rule is : divide by the parts of 
each denomination from that giveii to the 



highert sought : the remainders, if any, 
wul be of the same name as the quantity 
from which they were reduced. 

Examples. 

1. In 415684 farthings, how many 
pounds sterling. 

4)415684 
1 2)103921 
2,0)866,0-1 
Alls. /.433..0..1 



2. How many pounds troy ai*e there in 
67890 dwts. 

2, 0)6789,0 

1 2)3394- 10 

282 .. 10 .. 10. 



lb. ox. dwts.' 
Ans. 282 .. 10 .. 10. 



Before we conclude this article we may 
observe, that in computations which re- 
quire several steps, it is often immaterial 
what course we follow. Some methods 
muy be prefenWe to others, in point of 
ease and brevity; but they all lead to 
the same conclusion. In^additiqn or sub- 
traction, we may take the articles in an}- 
order. When several numtfers are to be 
multiplied together, we may take the fac- 
tors in any order,- or we may arrange them 
into several classes ; find the product of 
each class, and then multiply the pro- 
ducts together. When a number is to be 
divided by several others, we ihay take 
the divisors in any order, or we may mul- 
tiply them into one another, and divide 
by the product ; or we may multiply 
them into several parcels, and divide by 
the products successively. Finally, wheiv 
multiplication and division are both re- 
quired, we may begin with either ; and 
when both are repeatedly necessary, we 
may collect the multipliers into one pro- 
duct^ and the divisors in^o another; or 
we may collect them into parcels, or use 
them ttnriy ; and that in any order. 1\> 
begin wiUi multiplication is generally l^e 
better mode, as this order preserves ^e 
account dis clear as possible nom fractions. 

We have hitherto eiven the most ready 
and direct method of proving the ftre^ 
ing examples, but there is anolher, which 
is veiy generally used, caUed "casting 
out the 9's," which depends on this prin- 
ciple : That if any number be divided by 
9, the remainder is equal to the remainder 
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obtained, when that sum is divided by 9. 
For instance, if 87654 be divided by 9, 
there is a remainder of. 3 ; and if 8, 7, 6, 
5, 4, be added together, and the sum 30 
be divided bv 9, there will be likewise a 
remainder of 3, 

To cast out the 9's of any number, add 
the figures, and when the sum is eaual to 
or more than 9, pass by the 9, and pro- 
ceed with the remainder: thus, in casting 
out the 9's of 56774 we say 5 and 7 are 
12, 3 above 9 ; 3 and 7 are 10, 1 above 
9, 1 and 7 are 8 ; 8 and 4 are 12, 3 above 
9 : the last remainder is to be put down, 
and then proceed to the other lin^% ac- 
ccnding to the following rules. 

To prove Addition. Cast out the 9's of 
the several articles, carrying the results 
to the following articles, ai^ cast them 
out of the sum total ; if the operations be 
correct, the two lemainders, if any, will 
igree. 

Rxati^. 845 

346 

784 

Sum 1975 



Example. 5943 

26 

25658 
11886 



154518 




y^ 



To prove Division. Cast the 9*8 out of 
the divisor, and also out of the quotient, 
the reminder of the former place on ^e 
side of the cross ; that of the latter on the 
other ; multiply them together, and take 
in the remainder, if any ; cast out the 9'sy 
and the remainder put at the top of the 
cross ; this, if the operation be correct^ 
will agree with the remainder of the divi- 
dend obtained ^m the dividend after the 
9*s are cast out. 

JSx. 264) 87655 (332 
792 




Here, in casting out the 9's of the three 
lines to be added, I find a remainder of 4 ; 
there is also a refnainder of 4 upon cast- 
ing out the 9*8 of the sum. 

To prove Subtraction. Cast the 9's out 
oi the minuend ; then cast them out of 
the subtrahend^ and remainder together, 
and if the same result is obtained in both 
cases, the operation may be regarded as 
aocurate. 

Example. 59876 
34959 

24917 



In casting out the 9's of the upper row, 
I find the remainder 8, the same is found 
in casting out the 9's of the two lower 
Hnes. 

To trove Multiplication. Cast the 9's 
oat ot the multiplicand, and put the re- 
mainder on one aide of a cross, thei) do 
the same with the multiplier, and put the 
remainder on the other side of the cross ; 
awltiply these remainders together, and 
cast tne 9's out of the product, the re- 
mainder place at the top of the cross ; 
cast the 9's out of the product, and the 
temainder place at the bottom of the 
craa, which, if the operation be correct, 
win be the tame as that at the top. 



This method of proving sums lies un- 
der disadvantages. 1. If an error of 9, 
or any of its multiples, be committed, the 
results will nevertheless agr^e, and so the 
error will remain undiscovered. This 
will be the case, when a figure is placed 
or reckoned in a wrong column, wnich is 
a frequent cause of mistake. 2. When it 
is known that an error has been commit- 
ted, it is not pointed out where the error 
lies, and of course not easily corrected. 

Having given a full account of the fiin- 
damentai niles of Arithmetic, we shall re- 
fer our readers to the several articles in 
alphabetical order, for rules depending 
on the four already treated on. See Al- 
LiGATiov, Ajnrvmxs, Excbahsb, Ihtib* 
SST, &c. &c. 

ARITHMETICAL cooflement qf a Uh 
garithm^ the sum or number which a lo- 
garithm wants of 10,000,000: thus the 
arithmetical complement of the logarithm 
8.154032 is 1.845968. 

ARM, a part of the human body, ter- 
minating at one end in the shoulder, and 
at the other in the hand. See Afatoxt. 

ARMADA, a Spanish term, signifying 
a fleet of men of war ; it is more particu- 
larly applied to the ships by which an at- 
tempt was made b]r Philip 11. of Spain, 
to invade England, in the reign of i^ueea 
Elizabeth, A. D. 1588. This expedition 
WM excited as well by the injuries which 
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the king had sustained from the English 
anns, as with a view of transmitting his 
name to posterity, as the defender of the 
true faith. In the preceding year, a 
whole fleet of transports was destroyed at 
Cadiz by Drake, who ravaged the Span- 
ish coast Cavendish, another sea com- 
mander, committed, about the same time, 
great denudations on the Spaniards in 
uie Soum-Sea, taking 19 vessels richly 
laden, with which he entered, in triumph, 
the river Thames. On these, and oth^r 
accounts not less mortifying to the pride 
of Spain, Philip looked for speedy and 
ample revenge, by the overthrow of the 
power and credit of Elizabeth, who was 
every where regarded as the protector 
and bulwark of the Profcstant religion. 
These preparations were conducted with 
secrecy, but with all the vigour of which 
he was capable. His ministers, admirals, 
and generals, were employed in the busi- 
ness ; and measures were taken, not only 
in Spain, but in the ports of Sicily, Na- 
ples^ and Portugal, for fitting out a most 
treme ndous fleet. In Flanders also there 
were considerable military preparations ; 
and an army of 14,000 men was assembled 
in the Netherlands, which was kept in 
readiness to embark, in flat-bottomed 
vessels constructed for the occasion. To 
the most renowned nobility, and princes 
of Italy and Spain, who were ambitious 
of being enrolled among the conquerors 
of England, were added many hundreds 
of English desperadoes, under the con- 
duct of a man who had been banished for 
selling a Dutch fortress to Spain. 

It was hoped that England would not 
understand, till it was too late,tliat these 
eflbrts were directed against her peace 
and enstence as a nation ; but the queen 
■was never without secret intelligence of 
whatever was carrving on in the diflTerent 
parts of the Continent. The spies em- 
ployed on this, and on every other occa- 
sion during her reign, were priests, it 
being a favourite maxim with ner minis- 
ter, Walsingham, that an active but 
vicious priest was the best spy in the 
world. 

Elevated with the prospect of certain 
success, the Spaniards denominated their 
navy, collected for this purpose, *'The 
Invincible Armada" The forces of Eng- 
land seemed to be unequal to the contest ; 
nevertheless Elizabeth scorned to fear ; 
her mind was in every respect adequate 
to the greatness of the cause. At that 
period the number of sulors in this coun- 
try amounted to 14,000, and the navy to 
only 28 sail, many of which were small in 
size, and of no great force. The seamen 



indeed were very superior to those of the 
enemy with whom they had to contend, 
which compensated in some measure for 
the inferiority of ^e size and force of 
their vessels. The attachment to their 
religion and liberties roused the exer- 
tions of the English : London supplied 30 
ships and 10,000 men, and other places 
imitated the example. The nobility and 
gentry, among whom were several Ro- 
man Catholics of distinction, united to 
oppose this conspiracy ; they hired, arm- 
ed, and manned upwards of 40 ships at 
their own private cnarge, and the money 
which' the queen demanded by way of 
loans was cheerfully and readily granted. 
The command of the navy was entrosted 
to Lord Howard of Effingham ; the prin- 
cipal fleet was stationed at Plymouth, 
and a smaller squad»>n of 40 vessels, com- 
manded by Lord Seymour, lay ofi" Dun- 
kirk. An army of 20,000 men was dis- 
posed in different bodies along the coast, 
and a like number, with 1000 horse, under 
the command of the Earl of Leicester, 
was stationed at Tilbury, in order to de- 
fend the capital. The main aimy, of 
nearly 40,000 men, were placed under 
the command of Lord Hunsdon, ready to 
defend the queen's person, or to march 
wherever the enemy should appear. The 
King of Scotland avowed his adherence 
to Elizabeth, and his readiness to march 
his whole force, if necessary, to her md. 
From Denmark and the Hanse-towns, she 
likewise received some help. The Pro- 
testants in general throughout Europe 
were anxious for the success of England. 
On the 29th of May, the Spanish fleet set 
sail from Lisboi\, but on the 30th it was 
dispersed by a violent storm. As soon, 
however, as it could be refitted, it made 
towards the English coast, consisting of 
130 vessels. These preparations nad 
been delayed a whole year, by a circum- 
stance mentioned by Bishop Burnet, and 
which is referred to in the •• Acta Repa" 
as one of the most curious passages in the 
English histoi^. "When it seemed," 
says the histonan, " impossible to divert 
the present execution of so gfreat a de- 
sign, and there was no strength ready to 
resist it, a merchant of London effected 
it b^ this means. Being very well ac- 
quainted with tJie revenue and expense 
of Spain, and all that they could do, and 
knowing that their funds were so swal- 
lowed up, that it was impossible for them 
to victual and fit out their fleet, but by 
their credit on the bank of Genoa, he un- 
dertook to write to all the peaces of trade» 
and to-get such remittances made on that 
bank) that he might have so much of the 
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money in his own hands, that there should 
be none current there equal to the ffreat 
occasion of victuidling the Spanish fleet 
He reckoned the keeping* of such a trea- 
sure dead in his hands till the season of 
TictuaUng was over would be a loss of 
40,000/L He managed the matter with 
such secrecy and success, that the fleet 
could not be set out that year ; at so small 
a price, and with so skilful a mana^- 
ment, says the bishop, was the nation 
sared at that time." On the 19th of July 
the iamous armada arrived in the Chan- 
nel, disposing ittelf in the form of acre- 
scent, and stretching to the distance of 
seven miles from me extremity of one 
division to that of the other. As it pro- 
ceeded up the Channel, Eflingham, with 
the English fleet, gave orders to avoid a 
close fight, but to skirmish with the 
larger ships of the Spanish fleet, which it 
continued to do for six days. The arma- 
da, having reached Calais, cast anchor, 
and waited the arrival of the Prince of 
Parma, who delayed leaving the Flemish 
ports until he was assured that the 
Spaniards were mastersof the sea. While 
the Spanish fleet lay confusedly in this . 
position, the English Admiral, by a suc- 
cessful stratagem, dispatched several of 
his smaller ships filled with combustibles 
into the midst of the enemy, and thus 
alarmed them to such a degree, that they 
immediately cut their cables, and betook 
themselves to flight in the greatest dis- 
order and precipitation. The English 
fleet pursued them and took several 
ships. A violent tempest then assailed 
the armada, after it had passed the Ork- 
ne.xs, and most of the vessels that had 
escaped from th^ battle were driven on 
the western isles of Scotland, or on the 
coast of Ireland, where they were mi- 
serably wrecked. Such was the termina- 
tion of this desperate attempt against the 
liberties of our country ; the foregoing 
account of which, in a scientific point 
of view, exhibits the state of naval tactics 
at that period of our history, and various 
other topics, interesting to the English 
reader. 

ARBflLLARY tphere, an artificial 
sphere, omiposed of a number of circles, 
representing the several circles of the 
mundane sphere, put together in their 
natural order, to ease and assist the ima- 

S 'nation in conceiving the constitution of 
e heavens, and the motions of the ce- 
lestial bodies. 

The annillary sphere, constnicted about 
30 years since by Dr. Long, of Cambridge 
is 18 feet in diameter, and will convenient- 
ly contain 30 penons^ who may sit with- 



in it, to view, as from a centre, the repre- 
sentation of the celestial sphere. That 
part of the sphere, which to the inhabi- 
tants of these kingdoms never rises above 
the horizen, is cut ofl*, and the whole is 
so well contrived and adapted, that it 
turns round with very little labour. 

ARMINIANS, in church history, a sect 
of christians which arose in Holland, by 
a separation from the Calvinists. They 
are great asserters of ftee-wilL They 
speak very ambiguously of the prescience 
of God. They look on the doctrine of 
the Trinity as a point not necessarv to 
salvation ; and many of them hold t£ere 
is no precept in scripture, by which we 
are enjoined to adore the Holy Ghost ; 
and. that Jesus is not equal to God the 
Father. 

They take their name from Arminius, 
a disciple of Be2a, whose tenets may be 
thus enumerated : 1. That God has not 
fixed the future state of mankind by an 
absolute unconditional decree; but de- 
termined from alT eternity to bestow sal- 
vation on those, whom he foresaw woidd 
persevere to the end in their faith in 
Christ, and to inflict punishment on those 
who should continue in their unbelief, 
and resist to the end hb divine assistance. 
3. That Jesus Christ, by his death and 
sufferings, made an atonement for the 
sins of mankind in general, and for every 
individual in particular ; that, however, 
none but those who believe in him can be 
partakers of this divine benefit 3. That 
mankind are not totally depraved, and 
that depravity does not come upon them 
by virtue of Adam's being their public 
head, but that mortality and natuial evil 
only are the direct consequences of his 
sin to posterity. 4. That there is no such 
a thing as irremstible grace in the conver- 
sion of sinners : and 5. That those who 
are united to Christ by faith, may fall 
from their faith, and finally forfeit their 
state of grace. Dr Whitby, an eminent 
divine of the Church of England, has 
written a long defence of this doctrine ; 
to this maybe noticed. Dr. Taylor's **Key 
to the epistle to the Romans." Among 
the modem writers, Mr. John Wesley, 
and Mr. Fellowes, in his ** Religion with- 
out Cant," and in bis ^ Christian Philo. 
sophy," have ably advocated the cause of 
Arminianism. 

ARMONICA. See Habvovica. 

ARMORY is a branch of the science of 
heraldry, consisting in the knowledge of 
coats of arms, as to their blazons and va- 
rious intendments. 

ARMOUR denotes all such habiliments 
as serve to defend the body from wounds 
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especiaUy of darts, a sword* k btnce, &c. 
A complete suit of armour fonneriy con* 
sisted of a helmet, a shield, a cuirasse, a 
coat of mail, a gauntlet, &c. all now laid 
aside. 

ARMS, in general, all kinds of wea* 
pons, wliether used for offence or defence. 

Aemb and jimmuaUiih no merchant 
vessel is allowed to carry more than two 
carriage guns of 4 pounds calihre,nor 
more than in the proportion of two mus- 
quetsfor every ten men, except ships of 
marc, or vessels employed in the service 
of the victualling, ordnance, customs, ex- 
cise, or post office, without being regu- 
larly licensed for that purpose. 

Arms or AsMoaiKs, in heraldry, marks 
of honour borne upon shields, bikers, 
and coats, in oi>der to distinguish states^ 
families and persons. 

At this time, arms follow the nature of 
titles, which being made hereditary, they 
are also become so, being the several 
marks to distinguish fimnifies, as names 
sen^et6 distinguish individuiJs Thev 
are the ^ft of kings and princes, through 
the ministry of their kings and heral<is of 
arms, who ought to be knowing and ju- 
dicious, to give the proper arms to all 
persons. 

ARMY, a large body of soldiers, con- 
sisting of horse and foot, completely arm- 
ed, and provided with artillery, ammuni- 
tion, provisions, &c. under the command 
of one general, having lieutenat-g«ne- 
rals. major-generals, brigadiers and other 
officers under him. An army is compos- 
ed of squadrons and battalions, ana is 
usually divided into three corps, and 
formed into three lines ; the first line is 
called the van-guard, the second the main 
body and the third the rear-guard, or 
body of reserve. The middle of each 
Hne is possessed by the foot, the cavalry 
form the ri^t and left wing of each line ; 
smd sometunes they place squadrons of 
horse in the intervals between the bat- 
tallions. When the array is drawn up in 
order of battle, the horse are placed at 
five feet distance from each other, and 
the foot at three. In each line the bat- 
talions are distant from each other one 
hundred and eighty feet, which is hearty 
equal to the extent of their front ; and 
the same holds of the squadrons, which 
are about three hundred feet distant, the 
extent of their own front These inter- 
vals are left for the squadrons and bat- 
talions of the second hne to range them- 
selves against the intervals of the first, 
that both may more readily march through 
those spaces to the eneimr : the first line 
k unuiUy three hundred feet distant from 



the secend, and the second from the 
third, that there may be sufficient room 
to rally, when the squadrons and bat. 
talions are broken. 

Our armies anciently were a sort of mi- 
' litis, composed chiefly of the vassals and 
tenants of the lords; When each com- 
pany had served the number of days or 
months enjoined by their tenure, or the 
customs of the fees they held, the^ re- 
turned home. Armies are distinguished 
by the appellations of a covering anay, 
desifirned to protect the different passes 
whicn lead to a principal object of de- 
fence : a blockading army, which is pro- 
vided with heavy ordnance and other 
warlike means, and is employed to invest 
a town, for the direct and immediate pur- 
pose of reducing it by assault or fanune : 
an army of observation, so called^because, 
by its advanced poutions and desultory 
movements, it is constantly employed in 
watching an army : an army of reserve, 
which is a gen end depot of effective ser- 
vice ; — in cases of emergency, the whole 
or detatched parts of an army of reserve 
are employed to recover a lost day, or to 
secure a victory ; and a flying aitny, which 
is mostly a strong body of horse and foot^ 
always in motion, botfi to cover its own 
g^amson, and to keep the enemy in con- 
tinual alarm. ' 

ARNICA, in botany, a genus of plants 
of the Sjmg^nesia Superflua class and or* 
der. Essen, char, receptacle naked; down 
simple ; calyx equal ; florets of the mar- 
gin generally with five filaments destitute 
of antherae. There are 24 spedes. 

ARNOPOGON, a genus of the Synge- 
nesis iEqualis class and order.. Recef>ta. 
cle naked ; down feathery, on a pedicle ; 
calyx one-leafed, eight-parted, turbinate. 
There are four species. 

AROMA, is that part of odorous bodies 
which affects the organs of smell, and is 
supposed by some to be a peculiar prin- 
ciple. 

ARRAC, a spirituous liquor impoited 
from the East Indies, and obtained by 
distillation from rice or sugar, fermented 
with the juice of cocoa nuts. 

ARRAGONITE, a mineral, first found 
in Arragon, imbedded in s^ypsum ; after- 
wards in the Pyrenees, and at Salzburgh. 
Colour greenish and pearl-grey ; in tlie 
middle often violet and green. Always 
crystallized in re^lar six-sided prisms. 
Fracture between imperfect, fohated, and 
fibrous. Colour arranged in the direction 
of the fibres; the longitudinal fibres 
green ; the transverse violet-blue, brit- 
3e ; specific gravity 2.94. It effervesces 
with acids, andfrom its retemhlance to 
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flppatite, Werner is of opinion that it 
may contain a small portion of phospho- 
ric acid ; but neither Klaproth nor The- 
nard have been able to detect in it any 
thing but lime and carbonic acid. It is 
found in France, and in the Pyrenean 
mountains. Its specific gravity makes it 
intermediate between calc^par and ap- 
patite. 

ARRAIGNMENT, in law, the arraign- 
ing or setting a thing in order, as a per- 
son 6 said to arraign a writ of novel dis- 
seisin, who prepares and fits it for trial. 
It is most properly dsed to call a person to 
answer in form of )aw upon an indictment, 
&c. at the suit of the king. 

The arraignment is to take care that 
the prisoner appears to be tried, and hold 
up his hand at ihe bar, ibr the certainty of 
the person, and plead a sufficient plea to 
the indictment. The prisoner is to hold 
up lus hand only in treason and felony ; 
but this is only a ceremony : if he owns 
that' he is the person, it is sufficient with- 
out it ; and then, upon his arraignment, 
his fetters are to be taken off. A prisoner 
under indictment of the hi^est crime 
roust be brought to the bar without irons, 
shackles, or bonds. This is the law ; but, 
to the disgfrace of our courts, it is almost 
wholly disregarded, and prisoners are ge- 
nerally tried in their irons. 

ARRANGEMENT, in music, is that 
extension, selection, and diaporal of the 
movements and parts of a compomtion, 
whidi fit and accommodate it to the pow- 
ers of some instrument or instmments for 
which it was not originally designed by 
the composer. 

ARREARS, the remainder of a sum 
due, or money remaining in the hands of, 
an acconantant. It signifies ako, more 
generally, the money that is due for rent 
unpaid for land or houses ; likewise what 
remains unpaid of pensions, taxes, or any 
other money payable annuaUy, or at any 
fixed term. 

ARREST, in civil cases, is a legal re- 
straint of a person charged with some 
debt to an individual; and, in criminiJ 
cases, for some crime against the state ; 
and it is executed in pursuance of the 
command of some court of record, or offi- 
cer of lustice. Certain persons are pri- 
vBeged from arrests, as members of par- 
fiament, peeresses by birth, marriage, &c., 
members of convocation actuaHy attend- 
n^ tnetn, ambassadors, domestic servsnts 
or ambassadors, king^ servants, mar- 
shals, or wartens of the fleet, clerks, at- 
tonries, or otiher persons attending the 
courts of justice, clergymen pcrftrniring 



(Mvine service, suitors, witnesses supana- 
ed, and other persons necessarily attend- 
ing any court of record upon business, 
bankrupts cominp^ to surrender, within 
42 days after their surrender, witnesses 
properly summoned before commission- 
ers ofbankruptcy, or other commissioners 
of great seal : sailors and volunteer soldiers, 
unless the debt be 20/., officers of court, 
only where they are sued in their rights, 
but not if as executors or administrators^ 
nor in joint actions. No writ, process, 
warrant, &c. (except for treason, felony, 
or for breach <^the peace), shall be served 
on Sunday ; but a person arrested the day 
before maybe retaken on the Sunday. 
No person can be arrested out of a supe- 
rior court, unless the cause of action be 
10/. and upwards ; an arrest must be by 
corporal seizing, or touching the defen- 
dant An officer cannot justify breaking 
open an outward door or window to exe- 
cute process, unless a stranger, who is 
not or the family, upon a pursuit, take re- 
fuge in the house of anotner. The cham- 
her of a lodger is not to be considered 
as his outer door. No officer sludl carry 
his prisoner to any tavern without his 
consent, nor to goal within 24 hours after 
his arrest, unless he refuses to go to some 
safe house. In criminal cases, the causes 
of suspicion which justify the arrest of a 
person for felony are, the common fame 
of the country, the living a vagrant, icUe, 
disorderly life, without any visible means 
to support it ; the beinr in company with 
a known offender at tne time of Uie of- 
fence ; the being found in circumstances 
which induce a strong presumption of 
guilt; behaviour betraying a conscious- 
ness of guilt ; and the being pursued by 
hue ana cry. But none of tnese causes 
will justify the arresting a man for the 
suspicion of crimes, unless a crime has 
been actually comnutted. 

AaassT of judgment: to move in arrest 
of judgment, is to shew cause why judg- 
ment should not be sU^ed, notwithstand- 
ing a verdict g^en. Tlie causes of arrest 
of judgment are, want of notice of trial • 
where the plaintiff before trial treats the 
jury ; the record differs from the deed 
pleaded ; for material defect in pleading; 
where persons are misnamed; more is 
given and found by the verdict than laid 
m the declaration; or, the declaration 
doth not lay the thing with certainty. 

ARRONDEE, in heraldry, a cross, the 
arms of which are composed of sections 
of a cirde not opposite to each other, so 
as to make the arms bu%e out thicker in 
one part than another .* but the sections 
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of each arm lying the same way, so that 
the aim is every where of an e^ual thick- 
ness, and all of them tenninating at the 
edge cf the escutcheon, like the plun 
cross. 

ARSENAL, in military affairs, in a 
large and well fortified town, is a spa- 
cious building, in which are deposited all 
kinds of arms, and other warhke imple- 
ments, such as cannon, mortars, howitz- 
ers, small arms, and eveiy other warlike 
kind of engines and instruments of 
death. 

ARSENIATES, in chemistry, a genus 
of salts, formed from arsenic acid and some 
particular base ; thus we have the arseni- 
atesofpotasti, the arseniates of soda, lime, 
he. Tney are distinguished by the fol- 
lowing property : when heated with char- 
coal powder, tney are decomposed, and 
the arsenic sublimes. These salts have 
not hi^erto been applied to any useful 
purpose, and have at present been but 
superficially examined. 

ARSENIC, in mineralogy, one of the 
metals that are brittle and easily fused. 
The word occurs first in the works of 
Dioscorides, and other authors, who 
wrote about the beginning of the Chris- 
tian xra ; it denotes in their works the 
same substance which Aristotle had called 
o-etfi'et^axify ^^^^ is ^ reddish-coloured 
mineral, composed of arsenic and sulphur> 
used by the ancients in painting and as 
a medicine. 

Aassiric, as it is to be found in the 
shops, occurs in the state of a white ox- 
ide, from which the metal may be obtain- 
ed by the following nrocess. Mix two 
parts of the white oxiae with one part of 
black flux (prepared hj detonating in a 
erucible one part of mtre with two of 
crystals of tartar), and put the mixture 
into a crucible, ftivert over this another 
crucible ; lute the two together, by a mix- 
ture of clay and sand, and apply a red 
heat to the lower one. The arsenic will 
be reduced, and will be found lining the 
inside of the upper crucible, in a state of 
metallic brilliancy. Arsenic is oxidized 
by mere exposure to the atmosphere. It 
soon becomes tarnished, loses its metal- 
lic lustre, and is changed into a blackish 
oxide. It is readily fusible, and is vola- 
tilized at 356^. In close vessels it may 
be collected unchan{;ed ; but when thrown 
on a red hot iron, it bums with a blue 
flame and a white smoke, and a strong 
smell of garlic is perceived. All the nu- 
neral acids act on arsenic ; but not consi- 
derably, unless they are heated. In the 



oxigenized muriatic acid gas, however^ 
arsenic bums vehemently. A mixture of 
oxymuriate of potash and arsenic furnishes 
a detonating compound, which takes fire 
with the rapidity of lightning. The salt 
and metal, first separately powdered, may 
be mixed by the j^tlest possible triture, 
or rather by stimn^ them together on pa- 
per with a knife point If two long trains 
be laid on a table, the one of gunpowder, 
and the other of this mixture, and they be 
in contact with each other at one end, so 
that they may be fired at once, the arseni- 
cal mixture bums with the rapidity of 
lightning, while the other bums with com- 
paratively extreme slownesli. Arsenic has 
the property of giving a white stain to 
copper. Let a small hit of metallic ar- 
senic be put between two small plates of 
copper ; bind these closely together with 
iron wire, and heat them barely to red- 
ness in the fire. The inside of the cop. 
per plates will be stsuned white. The 
white oxide of arsenic has the followinfir 
properties : 1. It has an acrid taste, and 
is highly poisonous, 2. It is soluble in 
water, which, at the ordinary temperature, 
takes up l-80tli.' According to La Grange, 
it is soluble in l-24th of cold water, or 
l-15th of hot. 3. Oxide of arsenic com- 
bines with the pure alkalies to saturation ; 
and hence it fulfils one of the principal 
functions of an acid. It has therefore 
been called arsenous acid, and its com- 
pounds arsenites. They may be formed 
by simply boiling the acid with a pure al- 
kaline solution. 4. The arsenous acid, by 
distillation with sulphur, affords either a 
yellow substance, called orpiment, or m 
red one, termed realgar. Both these com- 
pounds are sulphuretted oxides of arsenic, 
varying in the proportion of their com- 
ponents. The hydro-sulphurets also 
throw down a yellow precipitate from so- 
lutions of arsenous acid. Sulphate of 
copper, mixed with arsenite of potash, 
gives a beautiful precipitate, cidled, from 
its discoverer, Scheele's green. 5. By 
repeated distillation with nitric acid, ar- 
senous acid b changed into arsenic acid. 
The same change is effected also by ex* 
posure to the vapour of oxigenized mu- 
riatic acid, and the expulsion, by heat, of 
the common muriatic acid. By both 
these processes, a white concrete sub* 
stance IS obtained, termed arseiuc acid. 
The arsenic acid has a sour, and at the 
same time a metallic, taste. It roddena 
vegetable blues, attracts humidity from 
the atmosphere, and effervesces strong- 
ly with solutions of alkaline carbonates. 
With alkalies, earths, and oxidea, it con- 
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stkiitet » class of salts called arsenates. 
The itrsenate of potash may be obtained 
in a more simple manner, by detonatingy 
m a cnictble, a mixture of nitrate of pot* 
ash with arsenous acid. When tin is dis- 
solved io arsenous acid, an infli^mroable. 
^as is disengaged^ as was obsened by 
Scheele, consisiing of hydrogen g^s hold- 
ing arsenic in solution. It may be obtain-. 
ed also by adding powdered metallic ar- 
senic to a mixture of diluted sulphuric 
acid and zinc iilijigs. 

AasLNic aci(L ^ ^ 4 

AKSEN'ITES, a name given by Four- 
cro^ to the combinaiions formed between 
white oxide of arsenic, or arsenious acid, 
as he calls it, and the alkalies and earths. 
They were formerly termed Uvers of 
arsenic, from some fancied resemblance 
which was traced between ai*scnic and 
sulphur. The alkaline arscnites may be 
prepared by dissolving the white oxide in 
alkaline solutions. They do not crystal- 
lize : heat decomposes them by subliming 
the oxide, and almost all the acids preci- 
p^cate the arsenic in the form of a white 
powder. The earthy arsenites, as far as 
they have been examined, are insoluble 
powders, which is the reason why white 
oxide of arsenic occasions a precipitate, 
when dropped into hme, barytes, or 
strontian water. 

ARSON, is house burning, and burn- 
ing the house of another is felony. Cr. 
Law, Case 143. It must be maliciously 
and volimtarily, and an actual burning; 
not putting fire only into a house, or any 
part of it, without burning; but if part of 
the house be burnt, or if tlie fire do burn, 
and then go oat of itself, it is felony. 2 
Inst 188. But it is not felony to burn a 
bouse (unless done with a fraudulent in- 
tent) of which the offender is in posses- 
sion, by virtue of a written agreement, for 
a lease of three years. Cr. Law, 143. 
If any servant, through carelessness, shall 
fire any house or out-housc, and be there- 
of convicted, on the oath of one witness, 
before two justices, he shall forfeit one 
hiindre<l pounds to the churchwardens of 
the parish where the fire shall happen, to 
be by them distributed to the sufferers ; 
and, on non-payment thereof immediately 
on demand, the said tustice shall commit 
him to some house of correction for eig^i- 
teen months, to be there kept to hard la- 
bour 

The punishment of arson was death 
by our ancient Saxon laws. And in the 
reign of Edward I. this sentence was ex- 

voL. n. 



eouted by a kind of "lex talionis," fbt 
the incendiaries were burnt to death, as 
they were also by the Gothic constitu- 
tions. The statute 8 Hen. VI. c. 6, made 
the wilful burning of houses, under some 
special circumstances therein mentioned, 
amount to the crime of high treason. 
But it was again reduced to felony, by 
the general acts of Edward VI. and Queen 
Mary ; and now the punishment of all 
capital felonies is uniiorm, namely, by 
hanging. The offence of arson was de- 
nied the benefit of clergy by 31 Hen. 
VIII. c. 1 ; but that statute was repealed 
by 1 Edw. VI. c. 12 ; and arson was af- 
terwards held to be ousted of clergy, 
with respect to the principal offender, 
only by inference and deduction from the 
statute 4 and 5 P. and M. c. 4. ; which 
expressly denied it to the accessary be- 
fore the fact : though even it is expressly 
denied to the principal, in all cases with- 
in the statute 9 Geo. I. c. 22. 

ART and Fart, in the law of Scothind, 
is apphed to. an accomplice. 

The facts inferring art and part need 
not be particularly laid in the libel or in- 
dictment, for these general words, as 
terms of stated signification, are suflScient. 
Yet these facts may be set forth, and it is 
.proper so to do, if the prosecutor chuses 
to confide in the court rather than in the 
jury. 

Also in the criminal letters, the per- 
sons of the accomplices must be described 
by proper names and designations 

One may be art and part, 1. By giving 
counsel to perpetrate without distinction 
whether the cnme would have been com- 
mitted without such council or not, this 
being what can never be peffectly known. 
But It is to be observed, that in the more 
atrocious crimes, he that gives counsel 
is equally punished as he that commits 
them ; but in the less atrocious, less se- 
verely. And sometimes reasons of miti- 
gation are taken from the a^, the man- 
ner of advising, &c. 2. By aid and assis- 
tance, and that either previous, or conco- 
mitant, or subsequent, to the commission 
of the crime. The first rarely comes up 
to art and part, unless very particuUrly 
qualified; the second commonly does, 
and it is easily known, if it docs not ; the 
third never, and hardly deserves the 
name, unless it be in providing for the 
criminal*5 escape. But any of the three 
make art and part, if the perpetration was 
premeditated. 3. By a clear and explicit 
mandate to commit the crime, or to do 
somewhat unlawful in it itself, which with 
D 
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SprettprolMibilkj might produce it, if eze- 
coted by the hand of the mandatory, and 
net that of anoth^. 

ARTBDIA, a genua of the Penundria 
Dyginia claas of planti, the general um- 
bel of whicli is rouHiplei plane, and pa- 
tent ; the partial umbel is small, but si- 
milar: the general involucrum is com- 
posed of about ten leaves ; they are of an 
oblong oral figure, nearly of the length oC 
the umbel, and have three spines or se- 
ts at tlieir extremities : the partial invo- 
lucrum is composed of two or three 
leaves, and turns outward : the general 
corolla is diffbrm, and radiated ; the sin- 
gle flowers of the disk are all males, they 
» consist each of five efect inflezo-cordate 
petals ; the single flowers of the radius 
are all hermaphrodites ; they consist of 
the same numoer of petals, but in these 
the exterior one is larger than the rest, 
and is divided into two parts ; the fruit is 
roundish, compressed, and divisible into 
two parts; the seeds are two, oblong, 
and elegantly ridged at the edges, with 
round squammx. 

ARTEL, in commerce, a name given 
to a commercial association, consisting of 
a certain number of labourers, who vo- 
luntarily become responsible, as a body, 
for the honesty of each individual. Th^ 
separate earmngs of each man are pat 
into the common stock ; a monthly allow- 
ance is made for his support : and at the 
end of the year the suipJtis is equally di- 
vided. The number varies in different 
associations fVom 50 to 100; and it is 
considered so beneficial to belong to one 
of these societies, that 500, and even 1000 
rabies are paid for admission. These 
societies are not bound by any law of the 
empire, or even written agreement ; nor 
does the merchant restram them nnder 
any legal obligation ; vet there has been 
no instance of their objecting to any just 
claim, or of protecting an individual, whose 
conduct had brou^t a demand on the 
society. Hence anses the denomination 
of Artilschisks, who are persons employ- 
ed by the Russian merchants of St. Pe- 
tersburg, to collect payment on bills, to 
receive and pay money, and also to super- 
intend the loading and unloading of the 
different cargoes. These Russians are 
mostly natives of Archangel, and the ad« 
jacent governments, of the lowest class ; 
they arc frequently slaves, generally of 
the crown ; and yet the merchant has no 
reason to distrust their fidelity, partly 
from the nature of their association, and 
partly firom the natural rehictance of the 



Russian to betray the confidence that is 
reposed in him. 

ARTEMISIA, in botany, a genus of 
planu of the Syngenesis Superflua class 
and order. Essen, char, receptacle naked 
or villous ; calvx imbricate, with rounded 
oonnivent scales ; florets of the margin 
subulate, very entire. This genus is se- 
parated into four divisions ; A. shrabs or 
undershriibs ; of these there are fourteen 
species : the most remarkable is A. abro- 
tanum, southern-wood, which seldom 

rws more than three or four feet high, 
some gardens, where the soil is well 
adapted to its nature, it has been seen 
much hi^er : but in mountainous situa- 
tions, it 18 low and slender, with the stems 
lyin^ on the ground. It is bitter and aro- 
matic, with a very strong smell. It is 
rarely used in medicine but as an ingre- 
dient in discutient and antiseptic fomenta- 
tions. The branches dye wool yellow. 
B. herbaceous, with the stem quite sim- 
ple ; flowers racemed : of these there are 
ten species. C. herbaceous ; stem more 
or less branched ; flowers nanipled ; 
leaves, compound : there are about forty 
species of this division, among which is, 
1. A. absinthium, common wormwood, a 
plant well known in this country. It is 
found wild in almost every part of Bu- 
rope, in rocky places by the road-sides, 
among rubbish, about farm-yards ; flow- 
ering from July to October. The leaves 
and flowers are very bitter j the roots are 
warm and aromatic. A considerable 
quantity of oil arises from it in distilla- 
tion, which is used, both externally and 
internally, to destroy worms. The leaves 
put into sour beer destroy the acescency. 
They resist putrefaction, and are there- 
fore a principal in^edient in antiseptic 
fomentations. An infusion of them is a 
good stomachic, and; with the addition of 
a fixed alkali, a powerfol diuretic in drop- 
sieal cases. The ashes afford a purer 
idkali than most other vegetables, ex- 
cepting bean-stalks, broom, and the larger 
trees. 2. A. vulg^s, mugwort, found 
wild over the greatest part of Europe, 
China, Japan. &c. on the borders of fields 
and ditch-banks, by way-sides, in waate 
places, and about fiirm-yards. It is used 
m some countries as a cufinary aromatic. 
A decoction of it is taken by the common 
people to cure the we. The moxa of 
Japan is prepared from this speeies. 
The leaves are collected in June, dried 
in the shade, and beat in a mortar till they 
become like tow ; this substance is then 
rubbed between the hands, tilt the harder 
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fibres aad nembhuies are Mprnted* and 
there remains nothing but a very fi«e cot- 
ton. The Japanese use it for tinder, and 
twice in a year, meu and women, yoauf 
mod old, nch and poor, are indiscrimi- 
iMtely burnt with the moxa, either to 
prevent disorders, or to cure the rbeu* 
■wtism* D. more or less shrubby ; stem 
b r a nch ed t leaves undivided; there are 
five species, of which one is A. csrules- 
cens, tarragon, a capital addition to sal- 
bMls, and much used in France. 

ARTERY, in anatomy, a conical tube 
or canal, which conveys tlie blood from 
the heart to all parts of the body. See 

AVATOMY. 

ARTICHOKE. See Cth aha. 

ARTICLE, in grammer, a particle, in 
most languages^ that serves to express 
the several cases and genders of nouus, 
when the languages have not different 
terminations to denote the different states 
and circunistaaces of nouns. See Giux- 

MAE. 

The Latin has no article ; but the 
Greelbs have their o ; the eastern lan< 
guages have their he emphaticwn,- and 
most of the modern languages have had 
recourse to articles. The only articles 
made use of in the English tongue are a 
and the / which, prefi.xed to substantives, 
determine their general signification to 
some particular thing. The use of a is in 
a general sense, and may be applied to 
any particular person or thing, and upon 
that account is called an indefinite arti- 
cle : but the, being a determinate article, 
is called definite, or demonstrative, as 
applying the word to one individual. 
The French have three articles, ie, la, and 
lee ; the Italians have their H, lo, and ia ,- 
and the .Germans their der, daa, and dat» 

ARTICLES ^ war, are certain reguk- 
tiens for the better government of the ar- 
ray in the icingdoms of Gre-at Britain and 
Ireland, and foreign parts dependant 
upon cVeat Britain. They may be alter- 
ed and enlarged, at the pleasure of the 
kui^ ; and in certain cases they eitend 
to civilians — as when by proclamation any 
place shall be put under martial law, or 
when people follow a camp or army for 
the sale or merchandize, or serve in any 
menial capacity. It is ordained that the 
articles of war sliall be read in the circle 
of eaeh regiment belonging to the British 
army every month, or oftener, if the com- 
manding ofiioer think proper. A soldier 
is not liable to be tried by a military tri- 
bunal, unless it can be proved that the 
articles of war have been duly read to 
Ikim. 



ARTICULATE Mfoidr, are «iciiso«Hit 

as eaLpress the letters, syllables, or words 
of any alphabet or language { such are 
formed by the human voice, and by some 
few birds, as parrots, kc. Other brutes 
cannot articulate the aoundsof their voice. 

ARTICULATED, something furnished 
with, or consisting of joints. 

ARTICULATION, in anatomy, denotes 
the juncture of two bones, intended for 
motion. 

AanovLATioir, in music, applies equal- 
ly to vocal and to instrumental perform* 
ances, to words, and to notes ; and it in- 
cludes that distinctness and accuracy of 
expression, which gives eveiy sylUble 
and sound with truth and perspicuity, and 
forms the very foundations of pathos and 
grace. 

ARTIFICERS, those who work with 
the hands, and manufacture any kind of 
commodity in iron, brass, wood, &c. Ar- 
tificers are the same with what we other- 
wise call handicrafts and mechanics ; such 
are smiths, carpenters, taylors, shoema- 
kers, weavers, and tlie like. The Roman 
artificers had their peculiar temples, 
where they assembled, and chose thefr 
patron, to defend their causes : they were 
exempted from all personal services. Ta- 
runtinus Patemus reckons thirty-two spe** 
cies of artificers,, snd Constantine thirty- 
five, who enjoyed this privilege. The 
artificers were incorporated into divers 
colleges or companies, each of whrch had 
tlieir tutelar gods, to whom they offered 
their worship { and several of these, when 
the^ quitted their profession, hung up 
their tools, a votive offering to their gods. 
Artificers were held a degree below mer- 
chants and argentarii, or money-chanr- 
ers, and their employment nn^re sonfid. 
Some deny that, in the easiest ages of 
the Roman state, artificers were ranked 
in the number of citizens ; others, who 
assert their citizenship, allow that they 
were held in contempt, as being unfit for 
war, and so poor, that they could scarce 
pay any taxes. For which reason they 
were not entered among tlie citizens, in 
the censor's books; the design of the 
censors being only to see what number 
of persons were yeariy fit to bear arms, 
and to pay taxes towards the support of 
the state. It may be added, that much of 
the business of artificers was done by 
slaves and foreigners, who left little for 
the Romans to mind but their husbandry 
and war. By means of the arts, the minds 
of men are engaged in inventions bene- 
ficial to the community ; and thus prove 
the grand preservative against the bar- 
barism and bnitality which ever attend 
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on an mdolent and inaetiTe stupiclity. By 
the English laws, a strmneer, being an ar- 
tificer in London, &c. sbaiJ not keep above 
two stranger servants ; but he may have 
as many English servants and apprentices 
as he can get. And as to artificers in 
wool, iron, steel, brass, or otlier metal. 
Sic. persons contracting with them to go 
out of the kingdom into any foreign coun- 
try are to be imprisoned three months, 
and fined in a sum not exceeding one 
hundred pounds. And such as going 
abroad, and not returning on warning 

Siven by our ambassadors, &c. aliall be 
isabled from holding lands by descent 
or devine, from receivnig any legacy, &c. 
and be deemed aliens. Penalt>- of 500/. 
and of imprisonment for twelve months, 
for ihe first offence ; and for the second, 
of 1000/ and of imprisonment for two 
years; is also infiicted on persons se- 
ducing artificers to go abroad. 

A stranger-artificer in London shall not 
keep more than two stranger servants. 
3 Hen. VIII. c. 16. Persons contracting 
with artificers in wool, iron, steel, brass, 
or other metal, &c. to go to any foreign 
country, shall be imprisoned three months. 
5. Geo. L c. 27 ; and if any person shall 
contract with, or encourage any aKificers 
employed in printing callicoes, cottons, 
muslins, or linens of any sort, or in 
making any tools or utensils for such ma- 
nufactory, to go out of Great Britain to 
an>i[port beyond the seas, he shall forfeit 
50b2. and be committed to the common 
gaol of the county for 12 months, and un- 
til! such forfeiture shall be paid. 22 Geo. 
UI. c. 60 sect. 12. 

AKTILLERY, in the most appropriate 
application of the word, means the can- 
nc»n, mortars, howitzers, and other large 
pieces for discharging shot and shells by 
the expansive force of inflamed gun- 
powder, as used in the land service. In 
a more enlarged sense, the word denotes 
engines of war of all sorts, ancient and 
mmlem, by which darts, stones, bullets, 
&c. were shot forth in battle. See Bal- 

USTA, CaTAPULTA, &C. 

Artillery, or cannon and mortars, is 
generally supposed to have been first 
used in Eiirt)pe by the Venetians, in the 
nege of Claudia Jesse, now called Chiog- 
gia, in 1366 ; and in their wars with the 
Genoese, 1379. But Edward the Third 
is known to have used cannon at the bat- 
tie of Cressy, in 1346, and at the siege 
of Calais, in 1347. And facts that w'dl be 
mentioned g^ve reason to suppose that it 
was partially used in this quarter of the 
world before that period. A treatise of 
the famous Roger Bacon, written in 1280, 



it the first Buropean pubHeation whioii 
mentions the composition of gun-pow- 
der, and proposes its use in war; the 
invention is, however, most commonly, 
though unjustly, attributed to Bartholdos 
Schwartz, a Grerman, in 1320. Bacon only 
proposed the use of the unconfined flan>e 
o** gunpowder as a mode of annoying aa 
enemy ; but Schwartz is supposed to have 
discovered its appKcation in projecting' 
heavy bodies, from an accidental explo- 
non of some in a common morti^, in 
which he had mixed its ingredients to 
gpether, having blown off an heavy stone 
cover to a considerable distance ; and it 
is imagined that the mortars now used for 
throwing shells derived their name from 
their resemblance to those used by che- 
mists, in one of which the above accident 
occurring, had first suggested the use 
that mi^t be made in war of metallic 
vessels oif a somewhat similar form. 

The 'little which was formerly known 
of Asiatic history, and the undeserved ne- 
glect with which it is still treated, made 
the above account of the origin of cannon 
satisfactory hitherto. But to consider the 
invention of cannon as an European in- 
vention, at the present period, when we 
have such authentic documents of their 
use in China many centtunes before thev 
were thought of in this part of the world, 
would be wilfully to sacrifice truth to the 
childish vanity, that leads Europeans too 
often to arrogate an imi^narv superiori- 
ty, in every thing, over the inhabitants of 
the more eariy civilized states of the east- 
em hemisphere. 

If the testimony of the Chinese them- 
selves is not sufficient on this point, the 
fact of their famed great wall being fur- 
nished with embrasures, fitted in such a 
manner for cannon as to leave no doubt 
of their having been in use at the time of 
its erection, sufficiently proves it. To 
which an additional argument may be 
added, from their very ancient j^^ame of 
chess, in which pieces have been used 
from remote antiquity, designating en- 
gines of war whose power was derived 
from gunpowder. Mr. Irwin, in his pa- 
per on the Chinese Game of Chess, in the 
Transactions of the Royal Irish Academy, 
proves that gunpowder was in common 
use in China 371 years after Confupius, 
or 161 years before Christ ; and Da 
Halde has long since g^ven documents, to 
shew that the Chinese wall was in exist- 
ence 200 years before the commence- 
roent of the Christian zra; and conse- 
quently, for the reason before stated, the 
use of cannon must have been of at least 
equal antiquity. And there is a strong 
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proiwbility tfait the inTentiofr was of a 
n»ch more remote date ; as it is not like* 
Ij that cannon, immediately after the dis- 
covery of gunpowder, would have been 
brought to sufficient perfection for wall 
service ; or that a very new invention 
would have been alluded to in the jiomi> 
nation of the pieces used in the game of 
chess, peculiar to China. 
. It is so far from an impossibility that the 
same thing may have been invented by 
cfiiTerent pejrsons in various parts of the 
world, that no fact is better proved to have 
frequently occurred ; but to invent an im- 
portant matter, and to bring it into gene- 
ral use, are distinct aB'airs, and seldom 
£aU to the lot of the same person. 

The discovery made by Bacon was 
most probably not more attended to . in 
an age of ignorance, than new discove* 
jies are at the present enlightened period, 
when they make such a slow progress to- 
wards universal adoption: and that of 
Schwartz was evidently of the same na- 
ture. It is, therefore, much more proba- 
ble, that the use of gunpowder in war was 
derived ultimately from the Chinese, than 
that it originated in the ceil of an obscure 
monk, such as Schwartz ; or of one, 
though of more notoriety, yet from the 
prejudices of the tiroes held in abhor- 
rence for an imputation of sorcery, as 
Bacon was. The mode hi which the use 
of gunpowder in war might have passed 
from China to Europe is the most proba- 
ble and simple imaginable. Zingis Khan 
is known to have conquered the five north- 
ern provinces of China about theyear 1234. 
In this conquest, that he must have learn- 
ed the use of gunpowder, and have prac- 
tised it afterwards, would have been ma- 
nifest from reason alone ; as at that 
time it had been in common use in China 
upwards of 1400 years, from the facts 
before stated. But we have also the po- 
sitive testimony of history to attest this 
SinXf for in the Chinese annals of the 
oguls by Yuen, as translated by Pcre 
Gaubil, it is particularly stated, that the 
use of cannon and mortars was familiar in 
the wars and sieges of Zingis against the 
Chinese, both by them and him, in attack 
and defence. It is most probable that he 
used gunpowder in his wars against Mo- 
hammed, Sultan of Carisme, whose domi- 
nions extended from the Persian gulph to 
the borders of India and of Turkistan ; 
all which be added to his empire, de- 
stroying many flourishing cities, and lay- 
ing waste a tract of many hundred miles, 
extending from the Caspian Sea to the In- 
dus, which was richly adorned with the 



labours and buildings of mankind; and 
which has not yet in the least recovered 
from the eflect of his ravages. It is well ' 
known that he had a body of Chinese en- 
gineers in his army, who of course must 
have been acquainted with the use of gun- 
powder; and his rapid successes were 
probably greatly owing to this circum- 
stance. The conquests of Zingis would 
thus have spread the knowledge of gun- 
powder over the western part of Asia, 
where, at the time of the crusades, the 
Europeans would have frequent opportu- 
nities of learning it ; and accordingly we 
find that it was just after this time that it 
was first used by Europeans in war. At 
no long period after the return of Ed- 
ward the First to England, who was so 
&mous for his victories in Palestine, we 
hear of cannon used by the English 
against tlie French. The Venetians, who 
used them in their wars to so much g^reat- 
er extent, that the invention has been 
commonly attributed to them, were of all 
Europeans the most connected with Asia 
at that period ; therefore those who 
woukl be most likely to learn the use of 
gunpowder from the Asiatics : and these 
are strong testimonies in favour of the 
introduction of the invention into Europe 
in the manner stated, especially as we can 
trace many arts to Asia, which are well 
known to have been also learned there by 
Europeans at the time of the Crusades. 
Another argument in favour of this opi- 
nion is, that the first war, in which cannon 
were much employed in Europe, was one 
carried on by Asiatics against Europeans, 
in which they were used exclusively by the 
Asiatics. It was most remarkable, in this 
war, at the siege of Constantinople, and 
in 1453, in which Mahomet the Second 
used one of the largest cannon ever made, 
which threw a stone bullet of 6OOI69. 
weight. Some knowledge of the use of 
gunpowder might also have been intro- 
duced into Europe by the successes of 
Zingis, who extended their conquests 
over a large portion of Russia, the great- 
est part of Poland, and subdued a)] Hun- 
gary, except three cities^ and overran Ser- 
via, Bosnia, and Bulgaria ; and who must 
have known its effects in war, when it 
was used by the armies of their prede- 
cessors, as before shewn. In addition to 
the reasons mentioned for the Asiatic ori- 
gin of the use of gunpowder, it should be 
noted that the Germans were one of the 
last nations in Europe who adopted its 
use ; which renders its having been first 
invented in that country hi^Iy impro- 
bable. 
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It wMJ3Miiy yean after the introdttc^ 
tion of cannon in Europe, before thev at- 
Uined that furm and equipment which fit- 
ted them fdr any extensive use. At the 
siege of Constantinople, before mention- 
ed, which was 107 years after the battl* 
of Cressy, their form was in the bis^hest 
degree rude and inconvenient ; the object 
of their use then seemed to be, to imitate 
the effect of the ancient balista in throw* 
ing large masses of stone ; the large can- 
non before mentioned, that threw a stone 
of 60016*. weight, was so unwieldy, that 
60 oxen were emplmred nearly two months 
in drawing it about 150 miles from Adria- 
noplej and it could be only charged and 
discluirged aevea times each day. 

We find that, at no very remote period, 
the chief reliance in war continuea to be 
placed in other implements of battle than 
these for which gunpowder was necessary. 
In the reign of Henry the Seventh it ap. 
pears that cannon were in some degree 
neglected, as there is said to be no order 
on record relative to gunpowder or can- 
non in his reiyifn. In tlie reign of Eliza- 
beth the efiect of the bow and arrow still 
teems to be preferred in war to that 
produced by gunpowder, as there were 
several acts passed by her relative to 
bows and archery, which shewed them 
then to be considered as of the utmost 
importance ; and even as late as the rei^ 
of Charles the First, two special commis- 
sions were granted for enrorcing the use 
of the long bow. 

In fact, it is only a few years back since 
the use of cannon in the field, or artillery 
|>jt}per]y so called, obtained the predomi- 
nance it at present holds. The xra of 
4be French revolution may be considered 
that of its complete adoption ; which was 
not a little aided by the invention of the 
species called flying artillery, which took 
place shortly afterwards. 

By artillery, ia also understood the sci- 
ence which the ofticers of artillery ought to 
{possess. I'his science teaches the know- 
edge of the mateiials and ingredients that 
enter into the composition and structure of 
whatever relates to the artillery : the con- 
struction, proportion, &c. of the different 
warlike machines: the arrangement, move- 
ment, and management of cannon, in the 
fi^ld, or in sieges^ in such a manner, that 
each of them, according to the length of 
its tube, and the diameter of its bore, may 
be situated in the best place for doing ex- 
ecution : and that the whole train, taken 
together, may assist and support each 
o^er with the gniatest advantsjg^. 
Cannon are chi^ fly prepared by casting 



foied Blatal into mauld^ liade ef a it 

form, and afterwards bonng out the bary 
rels and touch-holes from the solid mass. 
They were formerly cast with the barrels 
hollowed out in part, and were afterwards 
finished by boring ; but the method now 
in use prepares a greater proportion of 
perfect pieces out of a given number of 
casts. 

Cannon for field service, or artillery, 
are usually made 4>f copper, alloyed with 
about a tenth of tin ; the tin adds hard- 
ness and solidity to the composition, which 
(on account of its lightness, its greater 
durability, and being less liable to burst, 
and, wlien that accident occurs, not being 
apt to fly asunder in small pieces, but 
rather splitting asunder,) xs preferred to 
cast iron. It is possible to make them 
even lighter of hammered iron than of 
the above composition ; and a very neatly 
finished piece of this kind is among tfie 
stores at the Warren in Woolwich, sent 
in some years ago by the maker, as a spe- 
cimen Of what mtg^it be done in this way. 
It was judged that its recoil would be too 
great, on account of its sing^ilar lightness, 
and therefore this sort was not introduced 
into actual service ; but it would be no 
great difficulty to prepare carriages fur 
ttiem, so as to admit of having a sufficient 
load of sand or earth added, when want- 
ed, which might be thrown away when 
they were to be removed to any distance ; 
and then their great lightness would fit 
them admirably for service in mountain- 
ous countriesw Cannon have also been 
made of staves of hammered iron, bound 
together by hoops of the same metal, and 
a large one of this sort may be seen at 
the Tower ; but we have no account as to 
their use, durability, or safety. 
. The form preferred for cannon may be 
defined that of a right cone, obtruncated 
at the apex, and from which a small cy- 
linder has been subtracted, to form the 
barrel. The greatest force of tlie ignited 
powder being exerted at the breech, a 
cannon is of course made thickest at that 
part: its thickness diminishes but little 
for about a quarter of its length, when it 
is suddenly reduced in the breadth of its 
mouldings in that part ; it is again reduc- 
ed abruptly at about half its length, and 
then continues diminishing vei^ gradually 
to near the muzzle, where it is again en- 
larged ; it having been found that the shot 
in departing was apt to exert a greater 
force against the gun in that place. The 
two parts of the gun, where the thickness 
is increased, are called the reinforces. 
Some guns have been made in fbreign 
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countries, wbiek htrc no remforces or in- Park, at % trophy of war, brought from 

cresse of thickness at the muzzle ; a very Egypt by the victorious troops command- 

beautifal one of this description, of brass, ed by General Lord Hutchinson. 
of a large size, now lies in St. James's 

The foQowiiig Table shews the dimensions of heavy, medium, and light brass guns, 
in thirty second parts of their respective calibres. 



Thickness of 
metal. 

Trunnions. 



Caicable. 



At the breech and commencemeiil of 

tJie first reinforce 

End of the first reinforce 

LMuzzle astragal 

5 Diameter 

C Length 

^rom the extreroitv of the base ring to 

that of the breech reouldings . . . 
From the end of the breech n\puldings 

to the centre of the button .... 
Breadth of the ovalo, or quarter round 
^~ ' the button . . . . k . 

Diameter ^ Of the neck 

the last fillet 



Of tne 

rof 

r^Of 



Heavy. 


Medium. 


Light. 


Jo 


6^ 


22 


•26 


25 


16 


17 


16 


10 


3J 


30 


20 


•32 


30 


24 


12 


10 


9 


30 


24 


24 


4 


3 


3 


32 


26 


26 


26 


22 


20 


48 


44 


36 



In heavy and medium bri^ guns, the 
first and second reinforces are similar 
irustrums of right cones; and conse- 
qttently, when produced, their outlines 
will be parallel to each other, and are dis- 
tant one-sixteenth part of the calibre. 
The exterior diameter of the piece is also 
diminished by that quantity, and its out- 
line is drawn to the muzzle astragal. 

In light euns, the length of the piece 
must be divided into eighteen equal parU, 
of which 

5 parts are taken for the breeoh and 

first reinforce ; 
4 parts for the second reinforce ; 
9 ... for the chase ; 
2J . . . for the length of the muzzle ; 
i part for the diameter of the neck. 
The axis of the trunnions are 8 parts 
from the breech, and half a calibre below 
the axis of the piece. The position of 
the titinnions of heavy and medium brass 
gruns is as three-sevenths of the length of 
the piece, from the extremity of the 
breech, and half a calibre below the axis 
of the piece, reckoning to their centres. 
The diameter of the trunnions are each 
one calibre, and their length the same, 
allowing for the projection of the second 
reinforce rint; their feces are parallel 
to the axis of the piece. The trunnions 
of medium and light brass guns have 
shoulders, which are a tenth of the dia- 
meter of the trunnion in breadth, and of 
sufficient depth to clear the projection of 
the second reinforce ring^. 

The vent fields are one-seventeenth of 
the breech and first reinforce. 



The chase girdles are one-fourteenth 
part of the chase. 

The length of the muzzle is equal to 
the diameter of the second reinforce ring 
in heavy g^ns ; and in medium g^ns, one- 
seventh of the length of the piece. The 
diameter of the swell of the muzzle is 
equal to the diameters of the second rein- 
force ring^. 

The bottom of the bores of heavy brass 
^ns is a plain surface, meeting the sides 
in a small arc described with the radius 
of l-24lh of a calibre : in medium and 
ligfht g^ns they are hemispherical, and 
their vents form an angle of 75 degrees 
with the axis of the piece; making in 
light g^s one-third of the calibre, and in 
mediiun one-fourth of the calibre, from 
the extremity of tlie bore. 

The vents of heavy guns are a fifth of 
an inch in diameter. 

In medium and light g^ns there is a 
portion of metal beneath the neck of the 
cascable, for receiving the loop of the 
elevating screw. The lower part of it is 
the arc of a circle, described with a radi- 
us equal to the semtdiameter of the neck ; 
of the position of the centre is one-fourth ^ 
part 01 the distance from the extremity 
of the breech moulding to that of the but- 
ton, and is one-fourteenth of the diameter 
of the neck below it. 

Medium and heavy guns are cast with 
dolphins, by which they are occasionally 
suspended, and they consequently should 
be placed over the centre of g^vity of 
them, or rather so that the breech may 
preponderate in a small degree. 
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The followingr Table shew* the odibres of EngVih gvns oTall 



. .'UJui* Tb 


4 
7 -A 


>2 

jr. 


24 


18 \Z 
5,292 4,62 


9 


6 


4 


3 


1 


Cilihreiii inches 


4,32h 


J,608 3,2U4 


2,913 


2,019 



Table of the len^h, weight, and calibres of brass guns, and of the diameter of their 
shot, and weight of powder for proof and service 



Brass guns. 


Pound, 
ers. 


1 Weigfatof 

powder 

for proof. 


Length. 


Weight of 
metal. 


Calibre. 


Diaiutt 

UrrolUic 

shot. 


WeiRbtof 

powder 

fbr wrvioe. 


Heavy . .^ 

Medium ,< 
Light . . .- 


42 


I. «, 


ft. in. 


rt. qr. lb. 


in. 


in. 


lb. ax. 


31 : ^ 


9:6 


61:0; 


/,01b 


6,68 


14: 


24 


21 : U 


9:6 


33:0: y 


5,824 


5,54 


8: 


12 


12 ; 


9:0 


29:0: 


4,623 


4,40. 


4: 


9 


9 : U 


9:0 
8:0 


26:0: 


4,2UU 


4,00 


3: 


6 


6 : t. 


19:0: 


o,6ob 


3,48 


2: 


o 


3 : 


7:0 


11:2: U 


2,913 


2J7 


1 : 


. H 


1 : 8 


6: 


5:2: 


2,olJ 


2.20 


0: 8 


' 24 


18 : U 


8:0 


40:1:21 


5,824 


5,45 


8: 


12 


9 : 


6:6 


21 : : 14 


4.623 


4,40 


4: 


6 


6 : 


5:0 


10:1:12 


3,668 


3.48 


2: 


24 


10 : 


S'.e 


16:1:12 


5,824 


5,54 


8: 


12 


6 : 


5:0 


8 : 3 : 18 


4,623 


4,40 


4: 


6 


3 : 


4:6 


4:3:14 


3,668 


3,84 


2: 


3 


1 : 


3. 6 


2:3: 4 


2.913 


2J7 


1 : 



N. B. The above charges for service are established by the Board of Ordnance, 
, but ill actual service they are commonly reduced to a third of the weight of the shot. 



From the following dimensions of the 
wheels and axles of an heavy twelve pound- 
er and of a light six pounder, some idea 
may be formed of the proportion of other 
parts of their carriages, and also of those 
of pieces of artillery of the other rates. 

Light 



Diameter of the wheel 
Height of the axletree 
Thinness of ditto . . 
Length of ditto .... 



Heavy 



Jl. itL 

4 : 9,500 
: 8,250 
: 6,625 
6:8, 



yi. la. 
4:5, 
0:6, 
: 5,250 
5:3, 



The bed of the 12 pounder is 3 feet 3 
inches in length. 

The most usual mode by which cannon 
are discharged is, by applying a kindled 
match to the touch-hole. Locks on a si- 
milar principle to musket locks, have been 
tried m sea service, and have been found 
to perform very well, but their use is by 
no means general. 

A very great improvement has been 
made in matches by M. Leroy, who has 
found that small rods of lime-tree, and 
some other soft woods, prepared with in- 
fusion of nitrate of lead, or nitrate of cop- 
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per, form matches much supeHorto the 
common sort. For the method of makings 
them, see the articles Match and Poax- 
riBx. 

For the construction of iron guns for 
battering pieces, and -garrison and ship 
guns, mortars, hoiidtzers, and for other 
pcrticulan relative to artillery in general, 
see the articles Cakitov, Mobtabs, How- 
iTxaas, GuinrxaT, and PaoJxcnLXs. 

It would appear, at a superficial view, 
that the adoption of cannon and gunpow- 
der in war had rendered it more bloody 
and destructive than the method of fight- 
ing and the arms formerly in use ; but the 
reverse of this will be found in reality to 
have taken place. The chief contest in 
modem warnre is for posts and stations, 
where artillery can have such command 
of the adjoining g^und, as to give a ma- 
terial superiority ; and as the ciuef com- 
bat is carried on ^m a distance, on a re- 
verse of fortune the defeated have more 
opportunities of safe retreat Hence 
mere extermination of an enemy ceasei^ 
to be the ultimate design of war : when 
a post is seized, those under its influence 
no longer think of contending ; the odds, 
against their success, are so ezcesmve, 
that it ceases to be any disgrace to yield, 
and those become prisoners of war, who, 
in the ancient warfare, must have been 
devoted to massacre. In the history of 
remote periods, we often read of 300|000 
or more men entering the field of battle, 
and not more than a dozen or two escap- 
ing afive, and in a few instances not eveh 
so many. Such sanguinary terminations 
to engagements never now occur, and 
it often unpens, that in a long campaign 
not more hves are lost than formerly have 
perislied in a single battle. 

The following observations of Dr Smith 
on the subject shew still more the advan- 
tage to mankind in general of the use of 
cannon, and other modem instruments 
of war. 

•*In modem war, the great expense of 
fire-arms gives an evident advantage to 
the nation which can best afford that ex- 
pense t and consequently to. an opulent 
and civilized over a poor and barbarous 
nation. In ancient times, the opulent and 
civilized found it difficult to defend them- 
selves against the poor and barbarous na- 
tions. In modem times, the poor and bar- 
barousfinditdifficult to defend themselves 
against the opulent and civilized. The in- 
vention of fire-arms, an invention which 
atfirst sight appears to be so pernicious, is 
certainly favourable both to the permanen- 
cy and to the extension of civilization. 

This circumstance alone reduces the 
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Tartar hordes to comparative insignifi- 
cance, who in ancient times were so 
formidable to the civilized world; who 
more than once have reduced it to pri- 
mitive ig^rance and barbarity, lyr the in- 
discriminate destruction of men of science 
and artists ; and whose numbers, which 
have procured that part of the world they 
inhabit the name of the ojfidna genUnm^ 
might be still an object of terror, but for 
the use of cannon. 

KwmjLM^nTfftymgt a species of it call- 
ed so Irom the celerity with which it is 
moved from station to station. 

Seats are contrived in the carriage and 
limbers of guns of this sort for the men 
who work it, and a sufficient number of 
horses are added to cany the whole at a 
gallop, when the ground will admit of 
mis pace. Each horse is in general rode 
by a separate driver, and the men are all 
trained either to drive or work the gun, 
as occasion may require. 

Flying artilleiy were first used by the 
French, shortly after their revolution, 
and materiaUy assisted them in some of 
their most signal victories. Their use has 
now become general in Europe, and may 
be expected to increase. 

ARTIST, in a generul sense, a person 
skilled in some art ; or, according to Mr. 
Harris's definition, a person possessing an 
habitual power of becoming the cause of 
some effect, according to a system of va- 
rious and well-i4>proved precepts. In this 
sense, we say, an excellent, a curiuos 
artist The pre-eminence is c^sputed be- 
tween ancient and modem artists, especi- 
ally as to what relates to sculpture, paint- 
ing, and the like. At Vicenza, we are 
toki of a privilege granted to artistsi 
like that of clergy in England ; in virtue 
of this, criminals adjudged to death save 
their hves, if they can prove themselves 
the most excellent and consummate 
workmen in any usefiil art This benefit 
is allowed them in favoran artit, for the 
first offence, except for some particular 
crimes, of which coining is one. The 
exception is just, since here the greater 
the artist, the more dangerous the person. 
Evelyn's Disc of MedsOs, ch. viL p. 237, 
Sec. Artists are perscms who practise 
^ose arts which must necessarily be 
combined with a considerable degree of 
science, distinguishing them from such as 
are properly artizans or mechanics. Ar- 
tists are, particularly, those who study and 
eflTect what are termed the pohte arts, i. e. 
painting, sculpture, and an^hitecture, to 
which may be added engraving. It ap- 
pears that all civilized nations in every 
age have produced artists, and that with 
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a derree of exceDence, generally tn- 
swemle to tbeir civilization and opulence. 
In every nation where the arta have 
flourished, the artists have made but nide 
osays, and by degprees they have been 
nurtured up to excellence, except in 
such instances where they have been 
transplanted, as from Greece to Rome. 
It is universally acknowledged respecting 
statuaiy and architecture, that ancient 
Greece has produced the best artists in 
the world ; their worluH which have es- 
teped the ravages of time, are the stand* 
ing monuments of their fame, and are 
8^ considered as the models of perfec- 
tion ; there is, however, an uncertainty, 
whe^er their painters were equally skill- 
ed with their statuaries. With some 
reason, many judicious persons have sup- 
posed they were not ; while others con- 
tend, that so much excellence produced 
in one branch must have contemporary 
artists, who would excel in the other also. 
While we cannot doubt of the genius of the 
Grecian artists, and^f their ability to pro- 
duce works of excellence, yet it may not 
be allowed, that this argument will be 
found tr be so conclusive as itmayatlrst 
appear, since Chinese and Indi^ models 
are found in a more perfect state than 
either their dra\dngs or paintings. When 
the Goths overran Italy, the arts were de- 
stroyed ; and, with Grecian architecture, 
paintinj^and sculpture lay in one common 
grave forgotten, until they revived under 
some artists in .the twelfth and thirteenth 
centuries, who ought notto be named as 
artists, but for the succaeding effects to 
which their eflbrts prepared the way, 
and in a short time alter produced Mi- 
ehael Angelo, Raphael, Correggio, Titian, 
Alrardi, Bernini, &c. painters, sculpton|- 
and architects, to whose works the living 
artists are almost as much ii^debted, as 
tliese illustrious characters were to the 
ancient monuments they dug from the 
ruins of oki Rome. See Abts, fine, 

ARTOCARPUS, in botany, *rttk/-/rt«r 
fres. Class, Monoecia Monandria. Male 
flowers, cal. none; ament cyUndrical, all 
covered with florets ; cor. to each two 
petals, oblong, concave, blunt, villose { 
stam. filaments single, within each corolla, 
filiform, the length of the corolla s anther 
oblong. Female flowers, on tlie same 
tree : cal, and corolla none ; pist. germs 
very many ; connected into a globe, hex- 
angular style to each, filiform; stigma 
single, or two, capillary, revolute ; per. 
fruit ovate, globular, compound, muricate ; 
seed for each germ solitaiy, oblong, co- 
vered with a pulpy aril, placed on an 
ovale rcccptacW There are but two 



species : 1. A. incisa, which is the thick- 
ness of a mim, and upwards of 40 feet 
hi|^ : the trunk is upright ; the^ woad 
sou, smooth, and yellowish; the inner 
bark white, composed of a net of stiffish 
fibres, the outer bark smooth^ but full of 
chink^ pale ash-colour, with small tuber- 
cles thinly scattered over it. Wherever the 
tree is wounded, it pours out a i^tinous 
milky Hquor. The branches form an am-, 
pie almost globular head; the lower ones, 
which are the longest, spring from the 
trunk, 10 or 12 feet above the ground, 
spreading almost horizontally, scattered, 
and In a sort of whorl ; twigs asoendin^, 
bearing flowers and fruit at their ends. 
In captain Cook's voyage it is observed, 
that the bread-fruit tree is about the size 
of a middling oak ; its leaves are fre- 
quently a foot and a half long, oblong, 
deeply sinuated, like those of the fig-tree, 
which they resemble in conmstence and 
colour, and in exuding a milky juice 
when broken. The fruit is the size and 
shape of a child's head, and the surface is 
reticulated not much unlike a truffle ; it 
is covered with a thin skin, and has a 
core about as big as the handle of a small 
knife ; the eatable pait lies between the 
skin and core ; it is as white as Show, 
and of the conustence of new bread. It 
most be roasted before it is eaten, being 
first divided into three or four parts ; its 
taste is insipid, with a slight sweetfess, 
somewhat resembling that of the crumb^ 
of wheaten br^ad mixed with the Jeru- 
Alem artichoke. The fruit not being in 
season all the year, there is a method of 
supplying this defect, by reducing it to 
sour paste called makie ; and besidea 
this, cocoa nuts, bananas, plantidns, and a 
g^eat variety of other fnuts, come in aid 
of it This tree not only supplies food, 
but also clothing, for the bark is stripped 
off the suckers and formed into a kind of 
cloth. To procure the fruit for food costs 
the Otaheiteans no trouble or labour but 
climbing a tree ; which, though it should 
not indeed shoot up spontaneously, yet, 
as captain Cook observes, if a man plant 
ten trees ia his life time, he will as c<»n. 
pletely fulfil his duty to his own and fu- 
ture generations, as the native of our less 
temperate climate can do by ploughing 
in tne cold winter, and reaping in the 
summer's heat, as often as these seasons 
return; even i£ after he has procured 
bread for hia present household, he 
should convert a surplus into money, and 
lay it up for his children. But where the 
trees are once introduced in a favourable 
soil and climate, softirfrom being obliged 
to renew them by planting, it seems pro- 
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bable that the inhabitanto will rather be 
under the necessity of preventing their 
progreas; for young tr^es spring abun- 
oanthr from the roots of the old ones, 
which run along near the surface Ac- 
cordingly th^ never plant the bread-fruit 
tree at Otaheite. The bread-fruit is dis- 
tinguiflhed into that which is destitute of 
•eeda, and that in which seeds are found. 
The natiyes of Otaheite reckon at least 
eight varietiea of trees which produce die 
fonner. This moat useful tree is distri- 
buted very extensively over the East In- 
dian continent and islands, as well as the 
innumerable islands of the South Seas. 
In Otaheite, however, and some others, 
the evident superiority of the seedless 
variety for food has caused the other to be 
neglected, and it is consequently almost 
worn out We are informed by Captain 
King, that in the Sandwich islands these 
tpeea are planted and flourish with great 
iKxnriance on rising grounds ; that they 
are not indeed in such abundance, but 
that the^ produce double the quantity ef 
fruit which they do on the rich plains of 
Oti^ieite ; that the trees are neariyof the 
aame height, but that the branches begin 
to strike out from the trunk much lower, 
and with neater luxuriance; andthatthe 
cMnwte of these islands differs very little 
from that of the West Indian islands, 
which fie in the same latitude. This re- 
fletcion probab^ first suggested the idea 
of conveying thia valuable tree to our is- 
lands in the West Indies. For thia purpose 
lus Majesty^s ship the Bounty sailed, for 
the South Seas, on the 23d of December, 
178r, under the command of lieutenant 
Willkm Bligh. But a fiital mutiny pre- 
vented the accomplishment of this bene- 
vdent design. His Mi^esty, liowever, 
not discouraged by the unfortunate event 
of the voyage, and fUlly impressed with 
the importance of securing so useful an 
article of food as' the bread-fruit to our 
West Indian islands, determined, in the 
year 1791, to employ another ship for a 
aecond expedition dn this service ; and, 
in order to secure the success of the voy- 
age as much as possible, it was thought 
proper, that two vessels should proceed 
together on this important business. Ac- 
ewdingly, a ship of 400 tons, named the 
Providence, was engaged for tJie purpose, 
and the command of her given to captain 
Bligh ; and a small tender, called the As- 
aiatant, commanded by lieutenant Na- 
thaniel Portlock. Sir Joseph Banks, as 
in the former voyaffe, directed the equip- 
ment of the ship for this particular pur- 
pose. Two skilful gardeners were ap- 



pointed to superintend the trees and 

Slants, from their transplantation at Ota^ 
eite, to their delivery at Jamaica ; and 
captain Bligh set sail on the 2d of August, 
1791. The number of plants taken on 
board at Otaheite was 2o34, in 1281 pots, 
tubs, and cases; and of these 1151 were 
bread-fruit trees. When they arrived at 
Coupang, 200 plants were dead, but the 
rest were in good order. Here they pro<* 
cured 92 pots of the fruita pf that coun- 
try. They arrited at St Helena with 830 
fine bread-fruit trees, besides other plants. 
Here they left some of them» yrith differ^ 
ent fniits of Otaheite and Timor, besides 
mountain rice and other seeda ; and from 
hence the East Indies may be supplied 
with them. On their arrival at St. Vin- 
cent's, they had 551 oases, containing 678 
bread-fruit trees^ besides a great number 
of other fruits and plants, to the number 
of 1245. Near hair this castgo was depo* 
sited here, under the care w Mr. Alexan- 
der Anderson, the auperintendant of his 
liajestpr's botanic )rarden, for the use of 
the Windward islands : and the remain- 
der, intendedfinr tl^e LeeWard ialanda, was 
conveyed to Jamaica, and distributed aa 
the Governor' and Council of Jamaica 
were pleased to direct The exact num- 
ber 01 Bread-fruit trees brought to Ja- 
maica was 352, out of which five only 
were reserved for the botanic gaiden at 
Kew. Though the principal object of 
this voyage* waff to procure the bread- 
fruit tree, yet it was not confined to this 
only ; for die design waa, to furnish the 
West Indian Islei with the most valuable 
productions of the South Seas and the 
Bast Indies.' Captain Bligh had the satis- 
frction, before he quittedjamaica, of see- 
ing the treesVhich he had brought, with 
ao n^qch success, in a moat flourishinr 
state ; inaomuch that no doubt remained 
oftheir no wing Veil, and speedily pro- 
ducing fruit; an opinion which suose- 
■quent reports have confirmed. But though 
me fruit has been produced in great 
Sundance, it is said not yet to have arriv* 
ed at that high state of perfection in which 
it is described to be at Otaheite. Thun- 
berg sent seeds of the East Indian bread- 
fruit tree from Batavja to the botanic gar- 
den at Amsterdam, in 1775. In 1777, he 
sent some small living plants; and th^ 
year following, he brought with him to 
Europe a great number of plants, both of 
this and the following species. But the 
true seeiUess sort, from the South Seas^ 
was first introduced into the islands ci 
St Vincent and Jamaica, and into the bo- 
tanic garden at Kew, by captain B]i|^, ia 
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1793. The bread-fruit, when perfectly 
ripe, is pulpy, sweetish, putrescent, and 
in this state is thou^t to be too laxative ; 
but when green it is fkrtnaceous, and es- 
teemed a very wholesome food, either 
baked under the coals, or roasted over 
them. The taste is not unlike that of 
wheaten bread, but with some resem- 
blance to that of Jerusalem artichokes, or 
potatoes. It was mentioned before, that a 
sort of cloth was made of the inner bark : 
to this we may add, that the wood is used 
in building boats and houses ; the male 
catkins serve for tinder; the leaves for 
wrapping their food in, and for wiping 
their hands instead of towels ; and the 
juice for making bird-lime, and as a ce- 
ment for fiUing up the cracks of their vea- 
•els for holding water. Three trees are 
supposed to yield 'sufficient nourishment 
for one person. 2.' A. integnfolia, Indian 
jacca tree. The East Indian jacca, or 
jack tree, is about the same size as the 
foregoing, or perhi^ larger. The foot- 
atalk is somewnat tnanguUr, smooth, and 
an inch in length. The fruit weishs 30 
pounds and upwards; it has within it 
frequently from two to three hundred 
aeeda, three or four times as big as al- 
monds ; they are ovate-oblong, blunt at 
one end, sharp at the other, and a little 
flatted on the sides. 

These two species of Artocarpus can- 
not be distinguished with certainty, either 
by the form of the leaves, br the situa- 
tion of the fruit; for the leaves in this 
are sometimes lobed as on that ; and the 
situation of the fruit varies with the ag^ of 
this tree, being first borne on the branch- 
es, and then on the trunk, and finally on 
the roots. The jacca tree is a native of 
Malabar, and the other parts of the East 
Indies. The fruit is ripe in December, 
and is then eaten, but is esteemed difficult 
of digestion ; the unripe fruit is also used 
pickled, or cut into shoes mid boiled, or 
tried in palm oil. The nuts are eaten 
roasted, and the skin which immediately 
covers them is used instead of the areca 
nut in chewing betel. The wood of the 
tree serves for ouilding. No less than 30 
varieties of the fruit are enumerated in 
Malabar. It was introduced into the royal 
botanic garden at Kew, in 1778, by Sir 
Edward Hughes, Knight of the Bath. 

\KrS,Jine. The Fine Arts may be pro- 
perty defined those, which, blending ele- 
gant ornament with utility, convey in- 
tellectual pleasure to the mind, through 
the medium of the fancy or imagination. 
They are termed elegant or fine arts, not 
in opposition to those which are necessary 



or useful, but to distinguish them from 
such as are necessary or useful only. 

The arts generally distinguished by the 
appellation fine are. Poetry, Music, Paint- 
ing, Sculpture, and Engraving, wi^ their 
several branches. To these we may not 
improperlv add Dancing, and also Archi- 
tecture ; for the latter, although in its 
origin it was merely appropriated to pur- 
pKwes of utihty, has certainly, by its va- 
rious proportions, modes, and embellish- 
ments, become highly ornamental, and 
impressive to the imagination. * 

It is perhaps scarcely within the sc<me 
of a work of this kind, intended for the 
promulgation of the be6t established doc- 
trines on the various branche» of human 
knowledge, rather than as a receptacle 
for novel and dubious conjecture, to dis- 
cuss how far the general sense, in which 
a tenn is understood, includes its full and 
entire meaning; otherwise it might not 
be impossible to shew that many branch- 
es of art or science,* besides the above 
mentioned, have an inseparable connec- 
tion with the fine arts; and tha^ of con- 
sequence, their influence at least, if not 
their dominion, is much more widely ex- 
tended than is commonly supposed. 

if between poetry and painting there 
really subsist that close affinity wuch has 
been so generally allowed, if ihey are 
daughters of the same parent, if their ob- 
ject be the same, the mode by which the^ 
accomplish that object alone different, if 
pai|iting is mute poesy, and the poem a 
speaking picture, may we not reasonably 
conelude that there exists some great 
rule, some primary principle, common to 
both : and hope, bv tracing the conduct 
of the one art, to throw some additional 
light on the other ^ Perhaps the result of 
an investigation upon the nature and 
boundaries of the art of poetiy would, by 
analogy, at once bring us to this conclu- 
sion, that it is impossible to define the 
precise limits of the fine arts in genera], 
or what is alone their object 

Although metre or versifieation be ne- 
cessary to constitute what is strictly <^. 
ed poesy, stiU it is by all admitted and 
felt, that it is the last qualification of a 
great poet; and hence a noble author, 
(Lord Lansdown) observes, that ** Verai- 
fioation is in poetry what colouring is in 

Eainting, a beautiful ornament." "But,'* 
e adds, «* if the proportions are just, the 
posture true, the figure bold, and the 
resemblance according to nature, thoygh 
the colours happen to be rough, or care- 
lessly laid on, yet the picture shaU lose 
nothing of its esteem. But if skill in 



Digitized by 



Google 



ARTS. 



versification be tiie least, what are then 
the greater qualities which constitute the 
poet ? The question is easily answered : 
those yeiy quuities, which, in agreater or 
leas degree, are requisite to the forma- 
tion of an elegant speaker or writer, on 
almost any subject, whether in prose or 
Terse, with the exception of those of pro- 
fMind or abstraae sdence. And indeed 
the different species of prose writers 
hare, from time to time, made such en- 
croachments on what is perhaps more 
pecnliarly the province of j^oetry ; and 
the poets have, as it were in reven^, 
adopted so many of those subjects which 
belong more properly to prose $ that the 
chief difference now remaining between 
the two patties seems to be, that the lat- 
ter express their thoughts throusfa the 
medium of metre or rh3rme, and the for- 
mer without that ornament Who wiU 
deny the title of poet to the authorslof 
Telemachus and the Death of Abel? And 
who will deny, that some of those trea- 
tises which luiTe employed the ingenuity 
of poets, under the title of didactic poems, 
would better hare attained the object of 
instruction and conviction to the reader, 
had thev been written in the energetic 
prose of a Bacon, a Swift, or a Johnson ? 

That a simiUtode between poetry and 
painting, as before mentioned, really sub- 
nsts, there can be tittle doubt; nor would 
it be difficult to point out instances of 
productions in each of these arts, as well 
as of music, so resemblingin'character» is 
to seem, as it were, different emanations 
from one spirit, and alike calculated to 
excite kindred sensations in the breast of 
tbehearer or spectator. But, however 
dose the comparison might have been at 
the period when that comparison was first 
made, when each art was, in fact, apptied 
to effect similar purposes, thouriitluough 
different means, it is certain that, since 
the objects of their pursuit have become 
more varied and extended, the propriety 
of the comparison between them has pro- 
portionably diminished. 

But if, instead of contenting ourselves 
with retracing the old paranel of poetry 
with painting, we were to take a wider 
range, and consider the arts of design as 
a mode of conveying ideas, or as analo- 
gous to language or writinir in general, 
such an enquinr mi^t lead us to a just 
appreciation of theur importance, by ex- 
hibiting a comprehensive view of the ex- 
tent of their powers, and of the modes of 
applying those powers, as means for the 
attainment of any desired end. 

The arts of design we may then consi- 
der as a language, by whicn, though all 



things cannot be expressed, many at least 
may, in a stronger and clearer manner 
than can be effected by any other. And 
it is scarcely necessary to add, that all 
those arts or sciences, to the comprehen- 
sion or practice of which lineation or mo- 
delling IS reouisite, are more or less de- 
pendent on design. 

The arts of design, or those dependent 
on design may be divided into three 
great classes : arts, simply useful or ne- 
nessaiy ; aits^ whose object it is to unite 
elegance with utili^; and arts, whose 
aim is more decidedfy to elevate the hu- 
man mind, by an appropriate choice of 
the most g^rand and beautiful objects. 

Design, so far as it is requisite for the 
common purposes of tife, as building' 
dwelling-houses, planning cdnvenientfiuw 
niture, forming canals, raising aqueducts, 
&c. is a useful, or indeed a necessary art. 
.Without design by which the explanato- 
ry figures are furnished, the first princi- 
pies of geometry and tiie mathematics, 
the foui^ation of so large a portion ii 
human knowledge, would be unintelligi- 
ble. Without design, we should be igno- 
rant of the situations and bearings of dif. 
ferent Countries ; without the assistance 
of maps and charts^ the pilot would be 
ignorant what course to steer ; nay, the 
compass itself may be termed the off- 
spring of design. By her means, without 
the constant recurrence to dissection, the 
ph3rs&cian and suij^on are Instructed in 
the various situations and appearances of 
the bones, yeins, nerves, muscles, and 
eveiy other part of the human frame; and, 
by her asristanoe, the visible symptoms of 
disorders can be accurately described, 
when words would have been inadequate 
to the task. 

If we consider design as applicable to 
those arts, sciences, or manufactures, 
whose object it is to combine utility and 
instruction with ornament and amuse- 
ment, we shall find her province not less 
extended. The chair, the sofa, the table, 
and the lamp, no longer confined to the 
purposes of mere necessity, present them- 
selves, adorned with aU the g^racesof 
Grecian art, at once the instruments of 
our comfort, and the embellishment of 
oar apartments. By means of design, we 
are transported to foreign climes; we be- 
hold their buildinp^ processions, dresses, 
&c.: with her assistance, the traveller is 
enabled to teach us their customs and 
manners, and instruct us in the process 
of their manufiaumires ; the deepest re- 
cesses of the earth lire laid before us> and 
the whole anijnal cre&tion, with the won- 
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ders of the deep, are not withheld lit>m 
oup view. 

The arts of deftigpn, coniidertd more 
strictly as elegant arts, hare a nO less ex- 
tensive and nofole scope : our edifices rise 
with majestic beauty ; the column, the 
obelisk, and the statue, perpetuate the 
remembrance of departed worth ; whilst 
the picture excites us, by its representa- 
tions, to emulate the heroic deeds of for- 
mer times, or tran^>ortsus to the alluring 
regions of fancy. 

We have perhaps said sufficient to 
shew the difficulty, nay, the impossibility, 
of defining the precise hmits of the fine 
arts in general. Of each in particular it is 
not our intention here to speak, nor shall 
we undertake a laborious and unprofitable 
inquiiy respecting the pretensions of any 
one or them to priority of existence or 
superiori^ of rank. Each has its allotted 
office, and they journey on, hand in hand, 
reciprocally decorating and assisting each 
other, the coeval, and perhaps the co- 
equal, offspring of the same parent Sec 
PoETBTjPAnrrnrG, Beawiitg, SctruTUBS, 
ExoRAVure, ABCHiTxcTunB, Mnsic» and 
Dakciwo. 

ARUM, in botany, a gentts of plants of 
the Monoecia Hcxandria class and order. 
Spathe one-lcifed ; convolute stt the base ; 
spadix cylindrical, androgjrnous, naked 
above, bearing the stamina m the middle, 
and the germs at tiie base. There are 
three divisions, and upwards of thirty 
species. A. without steins ; leaves*com- 
pound. B. without stems ; leaves simple. 
C. caulescent Of the spedes we notice, 
1. A. dracontium, dragon, which has « 
larye, tuberous, fleshy root, which, in the 
spnng puts up a straight stalk i^out 3 
feet high, spotted fike the belly of a 
snake; at the top it spreads out into 
leaves, which are cut into several nairow 
segments almost to the bottom; at the 
top of the stalk the flower is produced, 
wnich has so strong a scent of carrion, 
that few persons can endure it. It g^rows 
naturally m most of the southern parts of 
Europe, and is preserved in gardens, to 
supply the markets with the roots which 
are used in medicine. 2. A. maculatum, 
cuckow-pint, wake r^in: the common 
appellation is hrdt and ladies, and in Wor- 
cestershire it is called btoody men's fin- 
gers. It is a native of most parts of Eu- 
rope, except the ytvs northern ones, in 
shady places, and on the banks of ditches: 
flowering in May. The berries ripen at 
the close of summer. The root and leaves 
of arum, when recent, are extremely acrid, 
and affect the tongue with a pungency as 
if it were pricked with needles. This 



sensation maybe aUeviated by milk, but' 
tcr, or oil. When dried, thejr may be 
used for food in case of necessity. The 
Toot, dried and powdered, is used by the 
French as a wain for die dkin, and is sold 
under the name of cypress powder. 3. 
A. •effuinum, dumb-cane, antm, grows 
natuTiJly in the sugar islands, and other 
wann parts of America, chiefly in the low 
grounos; the pboits abound in acrid juice, 
80 that if a leaf or a part of the stalk be 
biokeo, and appEed to the tip of the 
tongue, it causes a vety painful seBBstion, 
and such an irritation as to prevent ft 
person from speaking ; hence its name in 
Jamaica, where it is said they sometimes 
rub the mouths of their negroes with it 
by wayofpuniihmest The stalk is used 
to bring sugar to a good pftin, when the 
juice is too viscid, and cannot be br oug ht 
to granulabe with liiK. 

AKUNA, in botany, ft genu* of the Di- 
andria Digynia class and order. C|en. 
char, calyx four-parted, the divi^ns re- 
flected; berty one-celled, one or two- 
seeded, there is but a single spiecies, ft 
tree irith wide sprtading branches, found 
in Guiana. 

ARUNDEUAN nMrMsf, caHed also the 
Parian Chronicle, are supposed to be an- 
cient stones, on which is mscribed a chro- 
nicle of the city of Athens, engraven in 
capital letters in the island of Paros, one 
of^the Cyclades, 364 years before the 
Christiati era. They are frequently de- 
nominated Oxford marbles, and derive 
their name "Either from the Earl of Arun- 
del, who procured them out of the east, 
or fVom nis grandson, who presented 
them to the University of Oxford r in* the 
former ease they are called Arundelian, 
and in the latter OxfMl mari>les. These 
and other ancient relics were pifrcbased 
in Asia Minor, Greece, and the islands of 
the Arohipelaffo, by Mr. William Petty, 
who was employed, in the year 1634, by 
the Earl of Arundel, for the purpose. They 
arrived in England about tne year 1627, 
ana were placed in the gardens belong, 
ing to Arundel house in London. Hav- 
in^ excited a considerable share of curi- 
osity among the learned, Mr. Seldon un- 
dertook to explain the Greek inscriptions, 
which he did in a small quarto volume, 
under the title of ^ Marmora Arundelift- 
na,'' containing nearly forty inscriptions, 
^th annotations. During the civil wars, 
these marbles were defiiced and much in- 
jured, and some of them entirely lost, or 
made use of for the ordinary purposes of 
building. In 166T, what were left of 
these curious remains were presented to 
the University of Oxford, when a new 
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adhioB of Selden*8 woik wis pnbliihtd, 
with addhuMul notes, bj the celebrated 
Dr. PrideaiuL Ifr. Ifattaire, in 1731, 
gsre the public a more compTehenaiTe 
▼iew of these ttaiblef» snd in 1763, Dr. 
Chandler published a new and improrcd 
copy of them, in which he corrected the 
errors of the former editors, snd supplied 
the deficiencies in some of the inscrip- 
ti<ins, particularly those of the Parian 
Chromcle,byman^ ingenious conjectures. 
These marbles, u their perfect state, 
contained a chronological detail of the 
principal erents of G^ece, from the com* 
mencement of the reign of Cecrops, in the 
year before Christ, 1582, to the close of 
the archonate oi Diognetus, in the year 
264 A. C. The chronicle of the last 90 
years is lost, and the others are rauch-de- 
raced and corroded, of course the sense 
can only be discovered by very learned 
and industQous antiquaries, or supplied 
bv conjectures. Almost every event in 
this taole, between the destruction of 
Tr<^ and the annual magistracy of Athens, 
is diOed 26.years earli^ than in the canons 
of Eusebios, and those of other approved 
chronologers. These marbles have been 
spplied to the elucidation of many parts 
of ancient history ; but their inconnsten- 
cy with other aathentic records has de- 
preciated their value and use. Their 
authenticity has been doubted, and the 
question ably discussed by Mr. Robert- 
son and Mr. Hewlett, the former being 
inclined to give up, and the latter to vin- 
dicate, the authentici^ of the Parian 
chronicle. 

ARUNDO, common reed, in botany, a 
genus of the Triandria Digypia class of 
plants, the calyx of which b a glume, 
rormed of two oblong, acuminated vidves, 
not aristated, one lonrer than the other. 
The corolla is formed of two valves, of 
the length of the cup, of an oblong, acu- 
minated figure, with a lanunnous matter 
at the base, of the length of the flower ; 
the corolla adheres to the seed, and 
serves m9 a pericarpium ; the.seed is sin- 
gle, oblong, pointed, and downv at the 
base. There sre 14 species, of which we 
notice, 1. A. bsmbos, bamboo-cane, which 
has a woody, hollow, round, straight 
cufan, forty feet high and upwards, simple 
and shining ; it grows naturallv almost 
every where within the tropical regions. 
Over a great part of Asia it is very com- 
mon. It has been long ciUtivated here. 
Some of the plants have been seen twen- 
ty feet high ; a strong shoot frwn the root 
has been known to grow twenty feet in 
five or six weeks. See Baxboo. 2. A. 



phiagmitet^ the common reed, whicb 
flowers from Jvfy to September, and ia 
common by the sides of nvers, in ditches, 
ttid large standiitf^ waters. In autumn» 
when tne leaves benn to hXL, snd the 
stems are changed brown, it is cut for 
making screens in kitchen gardens, and 
for many other uses, as thatchings for 
which it is more durable than straw ; f<nr 
ceilings, and to lay across the frame of 
wood>work, ss the foundation for plaister 
floors. The panicles are used by the 
country people in Sweden to dye wool 
green. 

ARUSPICES, or lUavsnGKs, an or- 
der of priesthood, among the Romans, 
that pretended to foretel future events by 
inspecting the entrails of victims killed in 
saoFifice; they were also consulted on 
occasions of portents and prodigies. It 
appears that women were admitted into 
tnis order. 

AS, in antiquity, a particular weight, 
consisting of twelve ounces ; being the 
same with libra, or the Roman pound. 
. As was also tiie name of a Roman coin, 
which was of different matter and weight, 
according to the different ages of the 
commonwealth. 

It is also used to signify an integer, di- 
visible into twelve parts, from which hat 
acceptation it signified a whole inherit* 
ance. The ss h^ several divisions, the 
principal of which were the uncia, or 
ounee, being the twelfth part of the as ; 
sextans, the sixth part of the as ; qua* 
drans, the fourth part ; triens, the third 
part; and semis, half the as, or aix 
ounces. Bes was two thirds of the as, or 
eig^t ounces ; and dodrans, three-fourths 
of the as. 

ASAFCETIDA, in chemistry, a gum 
resin obtained from ferula asafsticU, a 
perennial plant, which b a native of Per« 
sia. When the plant is about four years 
old, its roots are dug up and cleaned, and 
from their extremity, when cut, a milky 
juice exudes, which soon hardens, and 
constitutes asafoetida. It comes into this 
and other countries in Europe in small 
grains, of different colours, hard and brit- 
Ue. Its taste is acrid and bitter, its smell 
is strongly alliaceous and fetid. Alcohol 
dissolves three-lburths of this substance, 
and water takes up about one-fourth, if 
applied before the spirit It 3rields an oil, 
when distiUed with wster and alcohoL 
The specific gravity is l.i32. 

ASARUM, or Asababacca, in botany, 
a genus of plants without any flower- 
leaves, and belonging to the Dodecandria 
Mpnogynia claas of Unnzus. Its fruit is 
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a owiaceouf capsule, divided into six 
cells, and containing a great many oval 
•eeds. There are three species. The 
common asarabacca is a native of many 
parts of Europe, in woods and shady 
places, flowering in April and May. 
With us it is found only in Lancashire. 
The root finely powdered excites vomit- 
ing; coarsely powdered it purges. The 
powder of the leaves is the basis of most 
cephalic snuffs, which occasion a consi- 
derable (Uscharge of mucus from the nos- 
trils without much sneezing. 

ASBESTUS, in mineralogy, a species 
of the Talc family, well known to the an- 
cients, who made a kind of cloth from 
one of the varieties, which was famous 
" iistibiUty. It is fouiid in 
itains, especially in serpen- 
traverses in veins. It is di. 
nerinto four sub-species^ 
Stic asbest, or rock-cork, 
yellowish ^y, of various 
;ur8 sometimes massive, 
plates, and with' impres- 
; sightit ^pears to be fine 
n. Opaque very seldom; 
I the edges ; somewhat 
ble ; cracks when handled. 
y.09to.06& S^Theaau. 
anthus, o? a greenish white, passing into 
a g^enish grey, sometimes blood red. 
Massive, alsp in plates and small veins, 
and in capillary crystals. Intemall^r its 
lustre is glistemng, passing to shimng : 
fracture parallelly fibrous, and sometimes 
a little curved. It is found in primitive 
rocks in Sweden, Bohemia, Silecia, Italy, 
Hungary, Siberia, France, Spain, and 
Scotland. From its flexibility, and its 
resisting the effects of fire, it is said to 
have been by the ancients woven into a 
kind of cloth, in which the^ wmpped the 
bodies of persons of distinction before 
they^ were placed on the funeral pile, that 
their ashes might be collected tree ^m 
admixture. It was also used for incom- 
b^stible wicks; but is now considered 
otiJy as an object of curiosity. To these 
mav be added, 3. The common asbestus ; 
and 4. The rock-wood: which differ too 
little from the former sub-species to de- 
mand particular notice. According to 
Cheneviz, the amianthus consists of 
Silica . . 59.0 
Magnesia . 25.0 
lime . . 9.25 
Alumina . 3.0 
Iron . . . 2.25 
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A8CAKINA, in botany, a genus of the 
Dioecia Monandria class and order. 
Ament filiform ; no corolla. Male, an- 
thera worm-shaped, four-grooved : fe- 
male, sti^ata three-lobed : drupe. One 
species, m the Society Isles. 

ASCARIS, in natural history^ a genu» 
of worms of the order Intestina. Body 
round, elastic, and taperinff towards each 
extremity ; head with uiree vesicles ; 
tail obtuse or subulate ; intestines spiral : 
milk white aijid pellucid. There are 
about 80 species, sepanted into di^- 
sions, viz. A. infesting mammalia; B. 
found in birds ; C* infesting reptiles; D. 
infesting^ fish; and E. infesting worms. 
A. vermicularis : head subulate : skin at 
the sides of the body veiy finely crenate, 
or Wriiikled ; inhabits the intestines of 
children and thin people, principally in 
the rectum. They are generally found 
in considerable numbers, and occasion, 
many troublesome symptoms, creeping 
sometimes up into the stomach. Ther 
are viviparous, and about half an inch 
long. The female has a small punctiform 
aperture a little below the head, through 
which the young are protruded. A. lum- 
bricus, inhabits the intestines of thin per- 
sons, ^neraUy about the ileum, but 
sometimes ascends into the stomach, and 
creeps out of the mouth and nostrils. 
They are frequently veiy numerous and 
vivacious, from twelve to fifteen inches 
long : body transparent, of a light yellow, 
aild with a faint line down the side. 
They are oviparous, and distin^ished 
from the eaith worm, in wanting the 
fleshy rin^ below the head, and in having 
three vesicles. 

ASCENSION, in astronomy, the rising 
of the sun or a star, or any part of the equi- 
noctial with it, above the horizon : is ei- 
ther right or oblique. 

Rigjit ascension is that degree of the 
equator, reckoned from the beginning of 
Aries, which rises with the sun, or a star, 
in a right sphere. It is found b^ the fol- 
lowing proportion. As the radiul to tlie 
cosine of tne sun or star's matest decU. 
nation, so is the tangent of the distance 
from Aries to libra to the tangent of 
right ascernsion.. 

Oblique ascension is that degpree and . 
ihinute of the eouinoctial, counting from 
the beginning of Aries, which rises with 
the centre of the sun, or a starrer which 
comes to the horison at the same time as 
the sun or star in an oblique sphere. In 
order to find the oblique ascension, we 
must first find the ascentional diff*erence. 

The arch of right ascension coincides 
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whh the right Mcennon ittdf, and is the 
Mme in all parts of the globe. The aveh 
of oblique aacenaion coincides wiUl the 
oblique ascension, and changes aecording 
to the latitude of places. 

The son's right ascension in time is use- 
ful to the practical astronomer in regular 
obaerratohes, who adjusts his clock by 
sderal time. It serves also for convert- 
ing apparent into sideral time ; as e. ^. 
that of an eclipse of Jupiter's sateUites, m 
order to know at what time it may be ex- 
pected to lumpen b;|r his docks. Fortius 
pmrpose the sun's right ascension at the 
precedii^ noon, toother with the in- 
crease of right ascension from noon, must 
be added to the apparent time of the 
phenomenon set down in the ephemeris. 
The sun's right ascension in time serves 
also §or computing the apparent time of 
a known star's paasing the meridian : thus, 
subtract the sun's ri^t ascension in time 
alt noon from the star's right ascension in 
time, the remainder is the apparent time 
of the star's passing the meridian neariy; 
Iron which the proportional part of the 
daily increase of the sun's right ascen- 
sion from this apparent time from noon 
heii^ subtracted, leaves the correct time 
of the star's passing the meridian. The 
sun's right ascension in time is also uaeftil 
for coinputiag the time of the moon and 
planets passing the meridian. The prac- 
tical method w finding the riffht ascen- 
sion of a body from that of a fixed star, 
by a clock adjusted to sideral time, is 
this: kt the clock begin its motion firom 
0* (/ (K' at the instant the first point of 
Aries is on the meridian; then, when 
any star comes to the meridian, the clock 
would ahew the i4>parent right ascension 
of the star, the right ascension being esti- 
■laied in time at the rate of 15° an hour, 
proTided the clock was subject to no 
r ; because it would then shew at any 
; how &r the first point of Aries was 
I the median. But as the clock is 
liable to err, we must be able at any time 
to ascertain its error, or the difference 
between the right ascension shewn by 
the clock, and me right ascension of that 
point of the ecjuator which is at that time 
on the meridian. To do this we must, 
when a star, whose right ascension is 
k»own» passes the mendian, compare its 
apparent riskt ascension with the right 
ascension wewn by the clock, and the 
diflFerenoe wiH shew the error of the 
dock. H jr. Let the mparent right 
Meenskm of Aldebmn be 4b 23' sa^At 
the time when its transit over the meri- 
• dian is observed by the clock ; and sup- 
poaetbe fmm ■hewn.bytfat cloak to be 
VOL. a 



4^ 23^ S^', then there is an error of 2" 
in the clock, as it gives the right ascen- 
sion of the star Sf^ more than it oug^t 
If the clock be compared with sevejal 
stars, and the mean error taken, we shidl 
have more accurately the error at the 
mean time of all the observations. These 
observations being repeated eveiy day, 
will give the rate of the clock's going, or 
shew how much it gains or loses. The 
error of the clock and the rate of its going 
bein^ thus ascertained, if the time of the 
transit of any body be observed, and the 
error of the clock at the time be applied^ 
we shall have the right ascension of the 
body. This is the method by which the 
right ascension of the sun, moon, and pla- 
nets, are regularly fi>und in observatone^. 
To find the right ascensions mechanically 
by the globe, see Globes, the we of. Hie 
arch of right ascension is that poraon of 
the equator intercepted between the be- 
ginning of Aries and the point of the 
equator which is in the mendian : or it is 
the number of decrees contained in it. 
This coincides with the ri^ht ascension 
itsetf. Itie right ascension is the same in 
all parts of the globe. We sometimes 
also say, the right ascension of a point of 
the ecliptic, or any other point of the 
heavens. The right ascension of the 
mid heaven is often used by astronomers, 
particularly in calculating eclipses by the 
nonagesimal degree; and it denotes the 
right ascension of that point of the equa- 
tor which is in the meridian, and ia equal 
to the sum of the sun's right ascension 
and the horary angle or true time re- 
duced to degrees, or to the sum of the 
mean longitude of the sun and mean time. 

ASCENSIONAL deferences the difier- 
ence between the rightand oblique ascen- 
uon in any point of the heavens ; or it ia 
the space of time that the sua rises or 
sets before or after six o'clock. 

The ascensional difference may he 
found by this proportion, viz. As the ra- 
dius is to the latitude of the place, so is 
the tangent of the sun's declination to the 
sine or the ascensional difference; by 
subtracting of which from the right ascen- 
sion, when the sun is in the northern 
signs, and adding it, when the sun is in 
the southern ones, you will find the ob- 
lique ascension. 

ASCENT offluidk^ is particularly un- 
derstood of their risinj^ above theb own 
level, between the suruces of nearly con- 
tiguous bodie^ or in slender cu>illaiy 
l^ass tubes, or m vessels filled with sand, 
ashes, or the like porous substances. 
This efi*ect happens as well in vacuo as in 
the c^en air^ and in crooked as well as 
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ttndg;ht tubes. Some li^on, as spirit of 
wine and oil of turpentine^ ascend with 
gjreater celerity than others; and some 
nse alter a different manner from others. 
Mercury does not ascend at all, but ra- 
ther subsides. Upon the same principle, 
two smooth polished plates of glass, me- 
tal, stone, or other matter, being so dis- 
posed as to be almost contiguous, have 
the effect of several parallel caplllaiy 
tubes ; and the fluid nses in them ac- 
cordingly : the hke may be said of a ves- 
jiel filled with sand, &c. the divl^rs little 
interstices of which form as it were a kind 
of capillary tubes : so tliat the same prin- 
dj»le accounts for the appearance in tnem 
9U, And to the same may probably be 
ascribed the ascent 6f the sap in vegeta- 
bles. Thus Sir I. Newton says, if a large 
pipe of gIsM be filled with sifted ashes, 
well pressed togeth^, and one end 
dipped into stanant water, the fluid will 
Mcend slowly m tbe ashes, so as in the 
•pace of a week or fortnight to reach the 
height of 30 or 40 Inches above the sUg- 
siant wsfter. Tliis ascent is wholly owing 
to the action of those particles of the 
ashes which are upon the mirdce of the 
elevated water; those within the water 
Attracting as much downwards as up- 
wards : It fc^ows that the action of such 
partidea is rtry strong; thot^, being 
fessdenaeand close than those orthe glass, 
their action is not equal to that of glass, 
which keeps oojcksilver suspended to 
tha height of 60 or 70 niches, and there- 
fore acts with a force which would keep 
water suspended to the height of about 
60 feet By the same principle a sponge 
tacks in water; and the glands in the bo- 
dies of animals, according to their several 
natures and dispositions, imbibe various 
juicesfromthe blood. If a drop of oil, 
water, or other fluid, be laid on a glass 
plane, perpendicular to the horizon, so as 
to stand without breaking or running ofi*, 
•ad another plane inclined to the former, 
io as to meet at top, be brought to touch 
the dr(^, then will the drop break, and 
•scesd towards the touching end of the 
planes ; and it will ascend the faster in 
proportion as it is higher, because the 
diAance between the planes is constantly 
decreasing. After the same manner the 
drop ma;^ be brought to any part of the 
]>lanes, either upward op downward, or 
fideways, by iJtering the angle of indina- 
tion. Lastly, if the same peipendicular 
|>laaea be so placed aa that two of their 
aides meet, and fonn a small angle, the 
ether two only being kept apart by the 
inteippsition <» some thin body, and thus 
fppiieryed i& a fluidtn^cd wiw iom^ po* 



lour, the fluid will ascend between the 
phines, and this the highest where- the 

{>lanes are nearest, so as to form a curve 
ine which is found to be a iust hyperbo- 
la, one of the a^rmptotes whereor is the 
line of the fluid, the other being a line 
drawn along the touching sides. The 
physical cause in all these phenomena is 
the same power of attraction. 

ASCIDIA, in natural histoiy, a gentta 
of worms, of the order MoDusca. Body 
fixed, roundish, with two apertures, 
generaUy placed near the upper end, one 
beneath the other. There are more than 
40 species found in the sea, adhering by 
their base to rocks, shells, and other sub- 
marine substances. They are more or 
less gelatinous, and have the power of 
squirting out the water which they take 
in. Some of them are esculent, most of 
them sessile, though a few are furnished 
with a long stalk, or tubular stem. They 
ahemately contract and dihite themselves, 
and are often found in great numbers ad- 
hering to the bottoms of ships. 

ASCII, among geographers, an appeU 
latioQ i^ven to those inhabitants of the 
earth, who, at certain seasons of the year, 
have no shadow : such are all the inhabi- 
tants of the torrid zone, when the sun ia 
vertical to them. 

ASCIUM, in botany, a genus of the Po- 
lyandria Monogynia class and order. Cha» 
racter: calyx five-leaved; petUs five; 
berry four-celled, with two seeds in each. 
One species in Guiana, a tree 80 feet high. 

ASCLEPIA8, twaUffw-'wort, in botany, a 
genus of the Pentandria Digjmia class <^ 
plants, the cahrx of which is a permanent 
perianthium, divided into five acute and 
small segments ; the c(m>lla consists of a 
single petal, divided into ^ye deep seg- 
ments at the mouth; and its fniit consists 
of two follicles or vaginae, containuig a 
great number of imbncated seeds, win^. 
ed with down. There are about 40 spe- 
des. The swallow-worts are either shruba 
or tall upright perennial herbaceona 
pbmts, milky and p<nsonotts^ or at leaat 
acrid. The flowers are borne on solitary 
peduncles, several together in umbela, 
and surrounded with a many-leaved in- 
volucre. They are very sing^ar in their 
structure. Flies, in searching for the ho. 
ney in the nectary, are fteouently caught 
by the legs, and are not able to extricate 
Uiemselves. A. syriaca is a native of 
NorUi America, where the tender shoots 
are eaten aa we eat asparagus. The flow- 
ers are so odoriferous as to make it verr 
agreeable to travel in the woods, especial, 
ly in the evenii^. They make a augar 
€f them m Oaaadat gathensg them in 4ie 



Digitized by 



Google 



ASP 



ASP 



tfioming; when they are covered with 
dew. Poor people collect the cotton horn 
me pod% and fill their beds with it 

ASCOBOLUS, a genua of the Crypto. 
gamiaFunn. Fungus semi-spherical, con- 
taining oblong vesicles, somewhat im- 
mersed in its disk, which eject tl^ seeds 
with an elastic force. 

ASCOPHORA,a genus of the CiTpto- 
gamia PungL Fungus erect, on a se- 
taceous stalk; head globular-oblong ; in- 
flated^ opake, elastic, bearing the seeds 
extemilly. There are seven species, 
and two divisions. A. clustered on acom- 
nmn receptacle. B. detached. 

ASC YRUM, in botany, a genus of plants 
with a rosaceous flower, imd an oolong 
capsular fruit, formed of two valves, ana 
oontaining a number of small, roundish 
seeds. It belongs to the Pfjyadelphia 
Polyandria class of Linmeus, and is so 
nearly allied to the H3rpericum, that 
Tonmefort makes it the same genus ; from 
indiich, however, it is distinguished by 
having only four petals, whereas the hy- 
pericum has five. 

ASH, in botany. ' See Traxtbvb. 

ASILUS, in natural histoiy, a genus of 
insects of the order Diptera. Essential 
character : mouth with a straight, homy, 
bivalve snout llie most common Euro- 
pean species of asilus is the A. caraboni- 
imnt^ a moderately larg^ insect, nearly 
equalling a hornet in length, but of a 
much more slender and sharpened form : 
the head and thorax are of a ferruginous 
colour : the eyes black : the upper half 
of the abdomen telvet black ; the lower 
half bric^t orange colour ; the whole hav- 
ing a bright silf^ or downy surface : the 
wings are a dull yellow brown, and mark- 
ad on their inner edge by several dusky 
triangular dashes or spots. Though of 
a somewhat formidable aspect, this insect 
is incapable of piercing with any deeree 
of severity. It preys on the smaller kind 
of insects, and proceeds from a smooth, 
i^te, subterraneous larva, of lengthened 
shape, and destitute of legs : the papa 
resembles that of the tipula. There are 
ieventy species. 

A8PALATHUS, attalath, in botanv, a 
^nus of the Diadelphia Decandria class 
of plants, the calyx of which consists of a 
Mgle-leafed perianthium, divided into 
five segments: the corbUais papiliona- 
ceous; the fhiit is a roundisn, turgid, 
unilocular, bivalve pod ; the seed is sin- 
gle, and frequently kidney-sfawed. Ac- 
cotding to Martyn there are 37 species ; 
but Gmelin has enumerated nearly double 
that mimber. The plants of this genus, 
with few exceptions, are Mtiyet of the 



dape of Good Hope. They are dmbby. 
or at least under-ilmibs. The leaves are 
simple : the flowers mostly yellow. They 
may be propagated here by seeds brou|^ 
from the Cape. 

ASPARA6IN, ailame given to a lately 
discovered juice of asparagus^ which waa 
discovered by expression and evapora- 
tion. Various crystals gradually make 
their appearance, and among others crys- 
tals of asp^ragin, eanl3r separated from the 
rest on account of their colour and figure. 
The ciystals are white and transparent 
and have the figure of riiomboidal prisms: 
it is hard and brittle, and its taste is codi 
and slightly nauseous, so as to occasion ft 
secretion of saliva. It dissolves in hot 
water, but not in dcohoL The aqueous 
solution does not affect vegetable bhiea 
Neither infrttion of gaUs, acetate of leadt 
oxalate of ammonia, muriate of barytes, 
nor the hydro-sulphurst, occason aiqr 
change in it When triturated with pot* 
ash^ no ammonia is disengaged. When 
heated it smells, and emits penetrating 
vapourflu affecting the eyes and nose like 
the smoke of wood. Nitric acid dissolves 
it with the evolution of nitrous gas. These 
properties distinguish it from all other 
vegetable substances. 

ASPARAGUS, m botany. Class, Hex- 
andria Kono^^rma. Gen. char. cal. none i 
cor. petals, six, cohering by the claws^ 
oblong, erected into a tube, three alter- 
nately interior, permanent; stam. fila^ 
ments six, filiform, inserted into the pe- 
tals, erect, shorter than the cordla; an- 
thers roundish; pist germ, ftorbinate, 
three-cornered; st^le very short; stig- 
ma a prominent point; peri»erry globa- 
lar, umbilicated with a point, tme-cell- 
ed ; seeds two, round, angular on the ku 
ride, smooth. 

AspAaAeu8,in gardening, comprehends 
one of the most valuable esculent vegeta- 
bles of the kitchen-garden ; it has erects 
herbaceous stalks, three or four feet in 
height, and veiy fine bristly leaves : it is 
a perennial fibrous-rooted vegetable, the 
roots being of many years duration, but 
the tops or stalks annual The plants be- 
ing raised from seed, afler having ac- 
quired a period of thrtt or four years 
growth, produce proper sized asparaguiL 
of whidi the same roots frimiflh an annual 
supply for many years, continuing to rise 
in pemetion for six or eight weexs in the 
summer season ; the shoots afterwards run 
up to stalks and flowers, and perfect seeds 
in autumn. But, besides the crop raised 
in the summer season, it may also be c^- 
tained in perfection duringthe winter, and 
eariy in the spring, by the aid of hot-beds^ 
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Aflpangiitisalwtyvtfareeyeirfitleaft,* 
ffom the time of towing the teed, before 
the plantt obtain ttrength enough to pro- 
duce thoott of due aze forthe table ; that 
it, one year in the seed-bed, and two af- 
ter b^i^^ transplanted, thourii it it aome- 
times ^iree or four years after planting 
betoe they produce good full-aized 
slioott. But the tame bed or planUtion 
will continue producing good atparagus 
ten or twelre yeara, and even endure fif- 
teen or twenty yeara. However, at that 
$ge the ihooU are generally ainall, and 
tiSe whole annual produce inconsiderable. 
A new plantation thould, therefore, be 
made every eight, ten, or twehrie yean, 
as may be juc^d necessary. When new 
plaatationa of asparagtls are required to 
DC raised in the quickeat manner for use, 
it should be done by purchaaing ready- 
raised year-old plants of the nursery-men 
or kitohen-gttdeners,asinthis,way a year 
may be gamed. 

AMTAMAmm, in chemistry. This plant 
haa been htely analyzed: the filtered 
juke had the appearance of whey, and 
f«ddened the innision of litmus. When 
heated, it deposited flakes, which were 
considered as albumen. When left a long 
time to evaporate in the open air, a quan- 
tity of aspaiagin, and of saccharine mat- 
ter, having the appearance of manna, se- 
parated in crystala. See AspAmAeiK. 

AMTAMArnvs «tone, in mineralogy, found 
only at Caprera in Murcia, a province of 
Spain,wluoli haabeen considered by some 
French chemists as a crysolite. Colour, 
asparagus-green, sometimes paasing to a 
greenish-v^te, or pistachio-green, some- 
times between orange and yellowidi 
brown ; alwi^ crystallized in equiangu- 
lar nx«ded prisms { fraoffible, brittle. 
Specific gravity 3.09. It dittolvet in the 
nrtrous acid with effervescence, but does 
not exhibit a phosphoric light when laid 
on ooala. Iti constituent paita are. 
Lime . . . 53.33 ' 
Phosphoric acid 45-72 

99M 

ASPERUGO, in botany, a genus of the 
^entandria Monogyniaclass c7 plants, the 
flower of which consists of one rotated 
petal, divided into several segments at 
the limb ; and its calyx, which isdivided 
like the flower petal, contains the teeds, 
which are four in number, and of a 
roundish compressed figure. There are 
two species. 

ASPERULA* woodn{fk, in botany, a 
genua of theTetrandria Monogynia class 
of plants, the flower of which consists of 



one petal, divided into lour segments 
thefimb; and its fruit is composed of two 
roundish, dry berries, adhering togeflier, 
in each of which b a aingle seed of Ike 
same roundish shape. 

There are eleven species. The com- 
mon si^^t-sceuted woodruffs is a natire 
of many parts of Europe, in woods and 
shady places. The scent is pleasant, and, 
when dried, difiuses an odour like that of 
vernal grass. It gives a gratefiil flavour 
to wine ; and when kept among clothes^ 
it not only imparts an agreeable perfume 
to them, out is said to preserve them from 
insects. 

ASPHALTUM, in chemistiy, one of 
t)ie proper bitumens, found in great abun- 
dance in different countries^ especially in 
the island of Trinidad, on the abores of 
the Red Sea, and in Albania, where it is 
fmmd in vast strata. It is supposed that 
it was first liquid, and that it acquired 
aolidity by exposure to the air. Its colour 
b black, with a shade of brown, red, or 
grey. Itsq>ecific gravity varies. ThMt 
of Albania, as ascertained by Klaproth, 
was l.SO ; but it was somewliat contami- 
nated with earth. Kirwan, in purer spe- 
dmens, found the specific gravi^ to vary 
firom l.Orto 1.16. Kkproth has lately 
published an analysis of the asphaltum of 
Albania. He found it insoluble, both in 
adds and alkalies, as also in water and 
alcohol ; but soluble in oils, petroleum* 
and sulphuric ether. Five parts of recti- 
^ed petroleum ditsohred one part of as- 
phaltum without the assistance of heat, 
and fbrmed a blackish brown solution, 
which, by gentle evaporation, left the as- 
phaltum in die state of a black brown 
diininff varnish. The solution in ether 
was of a pale brown fed colour; and 
when evaporated, the asphaltum remain- 
ed in die state of a semifluid substanoe, 
of a reddish colour, still instable in al- 
cohol. A hundred grains of this aspha)- 
tum being distilled m a retort, by a heat 
gradually raised to redness, yielded the 
toilowing products. 



Heavy inflammable air . • . . 16 

A lignt brown fluid oil .... 32 

Water slightly tainted with ammonia 6 

Charcoal 30 

Adies 16 

"lOO 



These ashes consisted chiefly of ailicft 
and ahunina, with aome iron, ame, and 
manganese. The asphaltum fbund in Al- 
bania issupposed to lia?e oonstitnled tte 
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ekSef inf^redieiit of the Greek fire. The 
BgyptiMis are said to have employed this 
bhunieii in embahning. It was called 
mumia minerafis. The ancients inform 
as that it warused instead of mortar in 
building the walls of Babylon. The Arii- 
bians stiU use a solution of it in oil to be- 
smear their horse harness, to preserve it 
from insects. Buildings are said to be 
constructed wi^ this pitch ; and Peter 
de Vol mentions, that ne examined very 
old Uiildings, the stones of which were 
cemented 1^ means of mineral pitch ; and 
which were stiU firm and good. Asphal- 
tom is seldmn absolutely pure ; for when 
alcohol is digested on it, tne colour of the 
liquid becomes yellow, and, by gentle 
evaporation, a portion of petrolium is se- 
parated. ICneial tar seeais to be nothinff 
else than asphahum containing a still 
greater proportioo of petroleum. When 
alcohol IS digested on it, a considerable 
quantity of that oil is taken up ; but there 
remains a black fluid substance like melt- 
ed pitch, not acted upon by alcohol, and 
which therefose appears to possess the 
properties of aq>haJtum, with the excep- 
tion of not being solid. By exposure to 
the air, it is sua to assume gradually the 
state of asphaltum. 

ASPHODEL, in botany, a genus of the 
Hexandria Monofprnia class m plants, the 
flower of which is liliaceous, conttsting 
of a single petal, divided into nz seg- 
ments; anditsfhiit is a globose-trilocu- 
lar capsule, containing a number of trian- 
gular seeds, gibbous on one side. 

According to Ifartjrn, there are three 
necies. Tne yeUow asphodel is a native 
01 Sicily. Of the white, there are im- 
mense tracts of land in Apulia covered 
with it, for the purpose of feeding sheep. 
The onion-leaved asphodel is an annual, 
that crows naturally in France, Spain, 
and tne island of Crete. The yellow ^nd 
white are pretty omamentB for a flower 
garden« and cultivated with very little 
trouble. They may be propagated with 
seeds, which should be sown soon after 
they are ripe. 

^ ASPHYXIA, in medicine, a term which 
signifies want of pulsation, and is used to 
4enote apparent death. Such suspen- 
sions of tne vital actions are referred by 
Collen to 4K>plexy and syncope. See 
Mancnrs. 

ASPLEOTUH mOr-lMMle, or ^pj«fi-«srt, 
IB botany, a genus of Cr3rptogamia Filices 
plants, Uie ^uctification of which is ar- 
smged in cluoters, and disposed in form 
qf straight tines, under the disk <^ ike 
Iful 



There arc, according to Willdenow, ^ 
spedes. Bfartyn observes, that whoever 
is desirous of cultivating these ferns must 
have walls, rocks, or heaps of stones, to 
set the hardy species in ; or pots may be 
filled with loamy undunged earth, or sand, 
gravel, and lime rubbish, for that purpose, 
placing them in the shade. The Amen-' 
can species, according to Muhlenberg, 
are eirht i|i number. 

ASS. See Eaurs. 

ASSAULT, in law, a violent injury of- 
fered to a man's person, being of a higher 
nature than battery ; for it may be ccnn- 
mitted by offering a blow, or a terrifying 
speech. In case a person threatens to 
beat another, or lies in wait to do it, UT 
the other is hindered in his business, and 
receives loss, it will be an assault, for 
whidi an action may be brought, and da- 
mages recovered. Not only striking, but 
thmsting, pushing, casting stones, or 
throwing dnnk in the &ce oTany person, 
are deemed assaults. 

In all which cases a man mav plead in 
his justification, the defence of liis peraon 
or goods, fiither, mother, wife, master, &c. 

ASSAYING^ is a term particulariy ap- 
plied to the separation or gold or silver 
nrom other metids. In its more extended 
meaning it b used for the determination 
of the quantity of any metal whatsoever, 
in composition with any other metal or 



The assaying of ^Id or rilver is divi- 
ded into two operations; by the first they 
are separated from the impeifect metals, 
or those earity ox^ded ; oy the second 
the^ are parted nom the metals whidi 
resist oxydation by simple exposure to 
air, and which are therefore called the 
perfect metals ; tins second process gene- 
rally consists in parting jg^ld and silver 
from each other, as the 3iird perfect me- 
tal, platina» is but seldom found united to 
them. 

The basis of the method of separating 
g(M or silver from the imperfect metals is 
founded on the facility with which the lat- 
ter imbibes oxygen ; and the process is cal- 
culated to ac^lerate HbM operation as 
much as possible ; hence the oxide of lead, 
or litharge, is renendly considered as the 
most powerfm purifier of the perfect me- 
tals, from the ease with which itpacts with 
its oxygen to the imperfect metab united 
with them ; butoflate^oxide of Bumganese 
has been feund superior to it, in several 
instances, for this puipoae. In the che- 
mical analvses of metab, the oxide of lead 
if generally prefeaved for the above pur- 
pose i but m the aasiiyi perfemed by 
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ittthority, mettllic lead it always vaed, 
probably from the case it is supposed to 
afford in determining the weignt of the 
(KfTerent ingredients by calculation. The 
lead in the process first becomes oxyded. 
Then yields some of its oxygen to the 
odier imperfect metals, ana afterwsjxls 
becomes vitrified, in conjunction with the 
other oxides so formed, and curies them 
off along with it, leaving the perfect me- 
tals pure. The above operfttion is called 
cupeUadon, and is performed on a flat 
round cake of bone ash, compressed 
within an iron ring, that is named a cupel ; 
this is placed in a vessel called a muffle, 
which resembles an oven in miniature, 
that is fixed in a furnace capable of cpving 
a heat sufficient for the fusion of gwd, so 
that its mouth may come in contact with 
the door, at the side to which it is luted* 
to separate it from the peal ; there are 
small slits formed in the sides of the muf- 
fle, to afford a passage for the air. 

When the muflle and empty cupels are 
heated red hot, a little powdered chalk is 
put on the floor of the muffle, to prevent 
the cupels from adhering to it alter the 
operation. Cupels should be always o( 
size proportionate to the lead to be used, 
as they cannot absorb a weight of litharge, 
at the utmost, more than their own. 

The assay of silver is performed in this 
countr3r on a piece of metal not exceeding 
thirty-six grains, if the alloy appears con- 
siderable ; which piece is laminated, and 
weired with extreme accuracy in a very 
sensible balance. It is then wrapped up 
in the requisite quantity of lead, rolled 
out into a sheet, which is revived ftom 
litharge, that it may be free from the silver 
which lead in general contains naturally. 

The ulver and lead are put on the cu- 
pel when it and the muffle are red hot. 
The metal immediate^ melts, and begins 
to send off dense fumes, and a minute 
stream of red fused matter is seen per- 
petually flowing from the top of the glo- 
bule, down its Sides, to the surfiu^ of the 
cupel, where it sinks ; the fiime consists 
of leaid in vapour, and the red stream of 
vitrified lead which canies down with it 
the copper, or other alloy of silver, in- 
to the cupeL As the cupellation ad- 
vances, the melted button becomes rtund- 
er, its mntkce becomes streaky, with large 
bnght points of the fbsed oxide, which 
move with increased rajudity; the last 
portions of the litfiarge on the surface 
quickly disappear, shewing the melted 
metal with bright iridescent colours, 
which directly after becomes opaque, and 
then suddenly appears brilHant, clean» 



and white, as if a curtain had been Witli« 
drawn from it ; at which time the assay- 
ers say it lightens. The silver is now IdFt 
pure, and the cupel is allowed to cool 
gradually till the globule of ailver is fix- 
ed, when it is taken out while still hot, 
and, when cold, weighed with as much ac- 
curacy as at first. The diflPerence be- 
tween the weight of the riobule, and that 
of the silver firat put in, shews the miaa« 
tity of alloy. If tne globule is cooled too 
quickly, the outwara surface contracts so 
suddenly as to force out the fluid metal 
at the centre in arborescent shoots, by 
which some portion is lost, and the assay 
spoiled. 

In the assays for the mint in this coun- 
try, two assays are always made of the 
same mass of metal, and no sensible dif- 
ference between the weights of ^e bat- 
tons is allowed to pass in scales that turn 
with the j^^^ part of a grain, troy. If 
they difler, the assay is repeated. 

The process is considei«d as well per- 
formed, when the button adheres but 
slightly to the cupel ; when its shape is 
very considerabhr globular above and be- 
low, and not flattened at the marnn ; 
when it is quite dear and brilliant, anal net 
folded or spotted with any remaininr fi. 
tharge; wni, especisUy when the surface 
is dbposed in mmute scales, the eflfect of 
a hasty cmtalHzation, which gives it a 
play of ligtit very different fVom that of 
aperfectly even surface of a white metal. 
Tne scales are of a pentagonal fonn» 
slightly depressed at the centre. When 
any alloy remains in the silver, the snr- 
face appears, under the microscope, 
smoodi, ss if varnished, and scarcely at 
all sciJy in texture. 

In the cooAmon assa^ of plate, either 
gold or silver, copper is the alloy usnslly 
met with ; if the fine metal be nearly 
pure, the cupel round the bottom is onfy 
stained yellow by the llthaige; if copper 
b contained, it leaves a brown stain. The 
other metals, except bismuth, scarcdy 
penetrate the substance of tiie cupel, hA 
remain on the ed^es of its cavity, in the 
form of colourea scoriK ; of whidi iron 
is black, tin grey, and zinc a dull yellow. 

The management of the fire is a point of 
great consequence in cupellation. When 
sUver is kept in funon in a veiy hufh heat^ 
a portion of it is volatalised, as lir. Tillet 
found that a button of pure silver, kept 
in a very Ugh best, lost a twentie^ put 
of its weight; which loss would cause a 
great eiror in assaying. On the other 
hand, when the fire is too shick, the Itth* 
arge It not absorbed by the cupel* b^ 
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lies on the §iix&ce at a red scoria. The 
heat 18 known to be too great, when the 
capel can acarcely be distinj^uiahed from 
tile muffle, and the ascending fbme can 
scarcely be seen for the dazzliiy heat 
Towards the end of the operation the fire 
should be gradually increased, for in pro- 
poiiioB as the lead is abstractedfrom the 
aUoj, it becomes less easy of fusion ; and 
at last ft heat ftdi^ ejqualtothe m^tig 
of pure silver is reqiured. 

As the cupeUation reqaires a free ac- 
cess of air, as well as an hifi4i degree of 
heat^ the stopper of tl^ muffle is always 
removed as soon as the metal is put into 
the hot cupel, to allow a current of air 
to pass through the muffle: but to prevent 
this from coding the muffle too fast, 
several round pieces of charcoal are 
liei4;>ed up, in front of tibe muffle, on an 
iron plate placed there to hold them, 
which bun with sufficient force to heat 
the air as it passes to the cupels. The 
frimace should be made so that the heat 
of the fuel within may be readily increas- 
ed or diminished, but at the same time 
so that it can be kept up with steadi- 



The time taken up in making one assa^ 
of silver, is generaJljr frtnn 15 to 25 mi- 
nutes. The proportioning of the lead to 
the supposed alkjr in the silver to be as- 
sayed is of great importance ; if too little 
is employed, some or the alloy will remain 
in the mass ; but if too much is used, some 
of the nlver wiUbe wasted; for Mr. Til- 
let has found, that when the proper quan- 
tity of lead is u^ed it carries down a por- 
tion of the silver into the cupel, which he 
has ascertained by accurate experiments 
to amount to yi«. of the lead in the cu- 
]>el ; whereas the natural admixture of 
silver in lead is only .^Y^* But when an 
excess of lead is employed for cupeUa- 
tion, this loss of silver is somewhat great- 
er, though it does not increase in the ra- 
tio of the excess of lead ; for ten parts 
of lead to a given aUoy will not carry down 
twice as much silver as five parts, though 
the difference of loss will be very sensi- 
ble. When the litharge carried into the 
cupel is reduced to reguline lead, on be- 
ing cupelled a second time, it will yield a 
button of silver, fully equal to the loss of 
this metal in the first assay. In all these 
reductions the silver appears equally dis- 
tributed through the lead, for BIr. Tillet 
found that separate globules of the lead, 
spurted out by accident upon an emp^ 
cupel in the muffle, each left a minute 
atom of silver lying upon the spot where 
the globules hftd scoofied. 



Bismuth will serve the same puipoae 
as lead in cupeUation ; but, besides bein^ 
dearer, it is found to carry down with it 
into the cupel somewhat more of the sil- 
ver than the same quantity of lead does. 

To estimate the quantity of aUoy in 
silver, the ancient assayers used touch, 
needles, or smaUsUps of silver, aUoyed 
with known proportions of copper, in a 
regularly increasuig series, frcHn the least 
to the greatest proportion ever used. 
The sUver to be assayed was compared 
with these, anditsaUoy estimated by that 
of the needle, to which it shewed the 
closest resemblance. But an experienced 
assayer is at the present time able to 
judge of the aUoy with sufficient exact- 
ness, by the ease or difficulty with which 
the sUver is cut, by the colour and^p^n 
of a fresh cut sur&ce, the maUeabiltty, 
the change of surface when made red hot, 
and the general appearance. 

The assay of gold is more complicated 
than that of silver. The baser metals 
may be separated from it by cupeUation 
in the same manner as from silver, ex- 
cept copper, which has so strong an affi- 
ni^ for gold, that it can scared v be over- 
come by this method, unless silver b first 
combined with the mass ; and this makes 
the second operation necessary, mention- 
ed before, namely, the parting of the 
gold from the sUver. 

The process of parting is performed 
by the aquafortis of commerce, which dis- 
solves the sUver, and leaves the ^Id un- 
touched. Butin this operation it is found, 
that when the gold exceeds a certain pro- 
portion in the mixture, it so much pro- 
tects the silver from the acid, as more or 
less to prevent its action. Therefore, 
when the gold is in excess, it becomes 
necessary to add so much sUver as to give 
this metal the predominance. The pro- 
portion of silver generally used is three 
parts to one of the gold, fh>m whence 
the process obtained the name of auarta- 
tion. Several good assayers think two 
parts of sU ver are sufficient More tb an 
three parts also may be used, but then it 
wiU protract the process needlessly. 

Though when copper also as weU as 
sUver is present, the parting ma^ be pro- 
ceeded to, as this metal is likewise solu- 
ble in aquafortis ; yet it is found to have 
some advantages to cupel the mixture 
first with lead ; and likewise even when 
no copper is combined with the gold. 

The cupeUation of gold is thus con- 
ducted; the portion of the aUoy of sUver 
being estimated by touch-needles, as 
much sUver is added as wiU make the en- 
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tire qaiBti^ of this metal about thrice 
the weight of pure ftold. 

The proportioo of lead to the alloy of 
copper, or other bMe metal, is nearly the 
tame aa for silver ; which will be uiewn 
particulariy in the annexed table. The 
Beat necessaiy in the process is 
than for silver, and may be use 
freedom, as none of the gold is lost by vo- 
latilization. The lighting of the fused 
globule of gM takes place as in nlver. 
The button is cooled, taken out and 
weighed, then hammered flat and anneal- 
ed, and afterwards laminated between 
ateel rollers to a thin plate about the sub- 
stance of a wafer, again heated to red- 
ness, and then coiled up into a spiral roll. 
The button of gold, when it lirhtens, still 
retains a minute portion c^lead ; this may 
be sot rid of by its being kept a little time 
in fusion in a dean vessel The lead en- 
tirely disappears af^er parting. 

The spiral roU is called a comet, and 
when DKpared is put into a gUss matrass, 
shaped like a pear, in order to part the 
■hrer Irom it, and about thrice its weight 
of pure nitric acid poured on it moderate- 
ly diluted, (so as to be about 1.25 specific 
gravity.) The glass is set on a sana bath, 
•r over charcoal, to boil. When wann, 
the acid dissolves the silver ; as long as it 
continues to act, the comet is studded 
with minute bubbles: when these dk- 
continue, or are united in one lam one, 
it is a ngn that the acid has ceasedto ope- 
rate. About twenty minutes are requir- 
ed for this process. 

The comet is now corroded throurii- 
out, having lost its silver ; it retains U»e 
same form, but is very slender and brittle. 
It is of importance to the accuracy dTthe 
assay that it should not be broken. The 
hot acid solution of silver is then poured 
off with great care, and fresh acid, rather 
stronger, is added, to clear away all re- 
mains^of the silver, and boiled as before, 
but only for five or six minutes. It is 
then decanted, and added to the first so- 
lution, and the parting glass is filled with 
hot distilled water, to wash off all remains 
of the solution. A small crucible is to be 
inverted over the glass while it is full of 
water, the latter is then nimbly turned, 
and the comet falls gently into ihe cruci- 
ble throujrii the water ; which being 
poured on, the cmcible is dried and heat- 
ed to redness under a muffle, when the 
comet shrinks extremely in every direc- 
tion, becomes firm, and, when cooled, re- 
Rains its metallic lustre, and is soft and 
flexible. It is then most accurately 
weighed, and the process is finished. 



The final weight of the gold comet in* 
dicates the absolute Quantity of this roetnl 
in the assayed nmpte. The difference 
between the weight of ^e button after 
cupellation (deducting the silver added) 
and the first sample, b the weight of the 
copper, or other base metal in the gtdd ; 
and the difference between the mid cor- 
net, together with the silver added, and 
the button after cupellation, is the quaa- 
tity of s^ver with which the gold was al- 
loyed. 

The rilver is usually recovered from 
the solution left after parting, by imraer- 
smg in it plates of bright copper, which 
dittolve and precipitate the silver in its 
metallic form. 

Touch-needles for gcrfd are formed in 
the same manner as for silver, but more 
of them are required, as the various com* 
binations of three metals are to be exami- 
ned by them in this case« Four sets of 
them are usually employed ; one in which 
pure silver is used tor the aUoy, another 
m which the alloy is two parts silvet and 
one of copper, a third with two parts cop- 
per and one of silver, and a fourth of 
copper only. In trials with these nee- 
dles nitric add is of singular service ; a 
drop of it is let fall on the streak of metal 
on the touch-stone ; in eig^t or ten se- 
conds it is washed off and the effect ob- 
served. If the streak preserves its gold> 
en brilliance unaltered, the metal is 
judged to be of a certain degree of fine- 
ness. If it looks red, dull, and coppery, 
it is less fine; but if the streak is almost 
entirely effaced, it contains veiy little 
gold. 

A peculiar set of weights are used fiir 
assaymg. 

The quantity of metal taken for an as- 
say is always very small ; in this country 
generally mm 18 to 36 grains troy for 
silver, and from 6 to 12 grains for gold. 
This is the integer, and whatever be its 
real weight, it is denominated the assay 
pound. This imaginary pound is then 
subdivided into aliquot parts, but dHFer- 
ing accordinf^ to the metal The Silver 
assay pound is subdivided into 12 imagi- 
naipr ounces, each ounce into 20 penny, 
weights ; and, for assaying, these again 
into halves. 

The following is the table of the pro- 

{>ortions of lead required to different al- 
oys of copper. In tne three first columns 
is shown the absolute incrsase of the 
quantity of lead in allors of decreasimr 
fineness. In the three last columns wiU 
be seen the gradual £miirotion of the 
protecting power of fine metal against 
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scorifl€adoivin proportion to the increase ty of lead required for the same wek^h 
of aUoy, shewn By the decreasing quanti- of copper, under different mixtures. 

Silver. ^ Copper. Lead. lUtio of Inc. Copper. Silver. Lead. 

23 with 1 requires 96 = 4 x 24 and hence 1 with 23 requires 96 

22 ... 2 144 = 6 X 24 1 ... 11 72 

20 ... 4 ..... 192 = 8 X 24 1 . . . 5 48 

18 . . . 6 240 .= 10 X 24 1 . . . 3 40 

16 . . . 8 288 = 12 X 24 1 ... 2 36 

14 ... 10 336 = 14 X 24 1 ... 1| ....'. 33 

12 ... 12 384 = 16 X 24 ...... 1 ... 1 32 

10 ... 14 432 = 18 X 24 1 . . . f 30 X 

8 ... 16 480 = 20 X 24 1 . . . h 30 

6 ... 18 528 = 22 X 24 1 . . . 4. 29 x 

4 ... 20 576 = 24 X 24 ,.,... 1 .. . i 28 x 

2 . . . 22 624 = 26 X 24 1 . . . .^ 28 x 

It shoiUd be remarked, however, that difficulty. By laminating" ver}' fine, using 

nuiny assayers, of good authority, use the acid liberally, and long boiling, all 

proportions of lead to alloy, considerably the platina may be separated in one ope- 

difl'erent from the above taWe ; and that ration, when it does not exceed a tenth 

the whole numbers here given may be of the gold: and above that proportion, 

considered as rather high in proportion to the colour of the gold is so much debased, 

the quantity of lead. and tlie appearances on the cupel so 

The proportions of lead for gold assay- striking, that fraud can hardly escape an 

ing are nearly the same as for sUver. experienced eye. Parting might be used 

Assays of alloys with platina arc con- even when the platina was more than a 

ducted nearly in the same manner as for tenth of the gold, but then more silver 

the mixtures of silver and gold. Silver must be added, which would render the 

is seldom alloyed with it ; but gold is more comet so very thin, after the action of the 

frequently; and is known by the much acid, that it could hardly be annealed with- 

greater heat it requires in the fusion ; by out breaking. 

the edges of the button appearing thicker When alloys of silver alone with platina 

and rounder than in common assays of are treated with nitrous acid, the silver 

^old; by its colour being duller, and tend- dissolves as usual, but the liquor soon 

mg to yeUow ; and its being entirely becomes muddy, witli a _very hnc bulky 

CTTstallised on its surface. black precipitate, which continues in- 

The action of nitrous acids on the alloys creasing till all the silver i^dissolvcd, and 
of platina is very remarkable. By itself, which is found to be entirely platina when 
platina is as insoluble in this acid as gold, collected. A part of the platina, how- 
and a mixture of these two metals equally ever, remains in the solution ; for, on add- 
resists its action; but when silver enters ing muriatic acid to the liquor separated 
into the mixture, in the proportion of 2 J, from the blaclc precipitate, white luna 
OP three times the weight of the gold and cornea falls down, after which carbonate 
platina, and when the platina is not above of potash will throw down a green coagu - 
a tenth of the gold, tne platina is totally lum, which is oxide of platina. The above 
acdublein nitrous acid, together with the effects of nitrous acid will therefore de- 
silver, and the gold alone remains un- tect an alloy of silver and platina. 
touched. ASSETS, are goods or property in the 

When the gold mixed with platina is hands of a person, with which he is ena- 
to be freed from it in the above manner, bled to discharge an obligation imposed 
it must be laminated very thin ; a weak upon him by another ; they may be either 
acid is first added, and boiled for some real or personal. Where a person holds 
time. If the platina is above two per lands in fee-simple, and dies seized there- 
cent, of the gold, the acid assumes a. straw of, those lands, when they come to the 
colour, which deepens in proportion to heir^ arc cidled assets. So far as obliga- 
the platina, and at tlie same time the cor- tions are left on the part of the deceased 
nets assume a brownish green. A strong- to be falfilled, they are called assets real 
cr acid is then added, and boiled three When such assets full into the manage- 
timcs successively, to detach the last por- ment of executors, ihey are called a.s.scts 
tions of platina, which arc separated Mith intcrraainc-. ^Vhcn \'^\^ proT)C'r':y left 
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cottflbts of ^o^fl^ ntoHcy^ w ptfl'Somi 
property, tfiey «e erikd assets personal. 

ASSIENTO, a Spanish word^sienifyhig 
a farm, in commerce, is used for a bargain 
between the king' of Spain and other 
powers, for Importing negroes into the 
Spanish domiiuons in America^ and parti- 
cnhrly in Buenos Ayres. The first aan- 
ento was made by the French Guinea 
Company : and, by the treaty of Utrecht, 
transferred to the English, who were to 
furnish four thousand eight hundred ne- 
groes annui^. 

ASSIGN, in common law, a person to 
whom a thing is assigned or made cfver. 

ASSIGNEE, in law, a person appointed 
by another to do an act, transact some 
business, or enjoy a particular comm^tdi- 
ty. Assignees may be by deed, or by 
law ; by deed, where the lessee of a farm 
asngns the same to another ; by law, where 
the law makes an assignee, without any 
appointment of the person entitled; as an 
executor is assignee *m hew to the testis 
tor, and an adminietrator to an intestate. 
But when there is an assignee by deec^ 
the assignee i^ law is not luKywed. 

ASSI&NING, in a general sense, is the 
setting over a right to another ; and, in a 
special sense, is used to set forih and 
point at, as to assign an error, to assign 
raise judgment, to assign waste ; in which 
cases, it must be sheim wherein the error 
is committed, where and bow the juctef- 
ment is unjust, and where the waste is 
commit ted. 

ASSI€9QliENT, is a tvaasfcr, or mak- 
ing over to another, of the right one has 
in any estate ; but it is usually applied to 
an estate for life or years. And it difjfers 
in a lease only in this ; that by a lease 
one grants an interest less than his own, 
reserving to himself a reverNon ; in as- 
signment he pi^s wi^ tiie whole proper- 
ty, and the assignee stands, to all intents 
and purposes^ in the place of the assignor. 
2 Black. 326. 

AssievMiirr, in a mifitaiy sense, signi- 
fies a pabht document, by which cdbnels 
of regiments become entitled to certain 
sflowahces fbr the clothing ef tlielr seTe- 
nd corps. 

ASSIIBLATION, hi smimal economy, 
is that process, by which ^e different in- 

rients of the blood are made parts of 
various organs of the body. Over 
the nature of assimilation, says Dr. Thom- 
son, ^e Slickest darkness hangs; there 
is n» key to ejtplani it, nothing to lead 
Its to ^e knowledKe of the instmments 
employed. Pacts, however, |)ut the ex- 
istence of the process beyond the reach 



ofdeubt Tfarheattay^C^fitfyioHtattd 
bone, and of eveiy woiittd of thie body« 
is a proof of its existence, and an instance 
of its actioi^! f very oi|fan employed in 
assimilation has a pecuhar office, and it 
aHrays performs this office whenever it 
has materials to act upon, even when the 
perfoTmance of it is contraiy to the in- 
terest of the animal. Thus the stomach 
always converts the food into chyn^ 
even when the food is of such a native 
that the process of digestioB is retarded, 
rather than promot^ by the change. 
If warm milk be taken into the stomadi, 
it is decomposed by that oigan, and con- 
verted into eb^rme, yet the milk was 
more neariy assmulatedto ihe animal be- 
fore the action of the sfeonacbthafraHber 
it. The stfne thinp^ occurs when we 
eat animal food. If a mbstaBce be in- 
troduced mto an organ enployed in aa- 
shnilation, that has already utdergnne 
the change wlncii that or^an is fi€t^ tb 
produce, it is not acted upon by that or- 
gan, but passes on imaitored to the next 
assimilating orgsin. Thus it is the ^ffiee 
of ^e kites^nes to convert cJ^yine into 
ehyle ; and whenever chj^se iaiBtredueed 
into the intestines, they ' peiform their 
office, and poduee the usual change ; 
but if chyle itself be inlrodsoed, k is «b- 
sttbed by the lacteais without alteration. 
Again, the business of die blood-vessels, 
as assimilatiBe organs, is to convert thy^ 
into blood ; Ayie therefore cannot be in* 
trodnced into the arteries without under- 
going that cl^nge; but blood may be in- 
troduced from another animal without 
any ii^iury, snd consequently without un- 
dergomg any change. Though the dif- 
ferent assimilating organs have the ^wer 
of changing ceitain substances into 
others, and of throwing oot the useless 
ingredients* yet this power ia not abso- 
lute, even when the subetances on which 
tbey act are proper for undergoing the 
change which the oigase produee. The 
stomnch converts food into chyme, and 
the intestines change chyme into ch^ ; 
and the ^oJistances that have not been 
converted into ch^ pre thrown out of 
tile body. If there shMxild be present in 
the stomadi and intestines any substance, 
which, thougii incapable of undergmng 
tiMse changes, at least by the aetfim ^ 
the stomach and intestines, yet has a 
strons* affinity ekher for the wlK>le chyme *- 
and cnyle, or for some partkular part^ 
it, and no affinity for the substances 
which are thrown out: that substance 
passes with the chyle, and in many cases 
continues to remain chemically eombijted 
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wiU|4fae mtoUwjc to wfcidi it k united 
ta tl»e «toiiiAoh, even after the pubjtMMse 
has been oomfileiely aaaimilMed, aad 
nuule a paitof the body of the ammaJ. 
TImu there is an aiRnkv between the cp- 
looriii^ matter of madoeir and phosphate 
of liaiet and when madder is t^en into 
the stomach, it combines with the phos- 
pfaate of lime of the tbod^ passes with it 
thvouf^ the hKiieaiB and bloodvessels, 
and is deposited with it in the bones. In 
the same way musk, indigio^ &c. when 
talnen into the stooHkch, nuke 'their way 
into flian)^of the secretions. These it^cts 
pvo^ that assimilation is a chemical pro- 
cess; that all the dumges are prodiioed 
ocootdingtothelaws^vflhemiBtiy; and 
0r. Thcmpson adds, that we can derange 
the regulanty of the process, by introdn- 
eing' sobstaBces whose mutual affinities 
are too stroi^or the organs to ovescome. 
Bee PvfSiaiooT. 

ASSISE, in «kiknr4MX>k8, isdefin^d to 
be an assembly of kmf^ andoAersub- 
atantialmen, with the justice, in a ceitain 
pfaiee, and at a certain tune ; butthe word, 
iA its |»eseiit acceptation, is nsed for the 
court, plaeetor time, when and where the 
writs and processes, whether civil or 
criminal, are decided by judges and juiy. 
In thissignificattcn, assise is either gene-' 
im^ when judges make their respastive 
eixcuitfl, with conunissioii to take all as- 
aiae ; or speckl, where a commissioa is 
gnmted to partactdar persons for taking 
an assise upon one or twodisseisins only. 
By moffna charta, justices shaU be sent 
through «soty ooimty, oaoe ayear, who^ 
inth &e Imights of the aeveral shires, 
fliialltake assise of novel disseisin ; and 
as to the general assise, sAl die counties 
of Englaiid i»re divided into six ctrcnits, 
and two ju^ifesare aasgned by the king's 
commission to every circuit, who now 
hold the assisestwioe a year, in every 
county, enoept Middlesex, where the 
ccHirts of reoofdsit, and the counties pa- 
latine. Theae judges have five aeveral 
eonmussioM. 1. Of oyer and tenmner, 
by widdk Ihe^ ^r^ emposirered to try 
txeaseost fdomes, <tc. 3. Of gad-delive- 
ly, which emp w y e rs them to tty evety 
ptiaoiler in gaol, for whatever oitence he 
be committed. 3. Of assise, which gives 
Uiem power to do right upon writs 
brought bypersons wroMffoBy thrust out 
of their laiA and possessions. 4. Ofni- 
ai-^as, by whidi civil canses, coiBe to 
jsBue in the courts above, are tried in the 
vacation by a jury of twelve men, in the 
oounty where the cause of action arises. 
^ A cemmkri ca of the peace in every 
county of the rircnit; and all justices oi 



peace of the eounty, and flbeciiTs, are to 
att^idftpou the judges^ otherwise tbey 
shall be fined. 

ASSOCIATION ofideaa^ is where two 
or more ideas constantly and iramediate- 
ly follow one another, so that the one 
shall almost infidlibly produce the other, 
whether there be any natural relation be- 
tween them or not 

When our ideas have a natural corres- 
pondence and connection one with ano- 
ther, it is the ofiiceand excellency of oar 
reason to trace these, and hold them to- 
gietber in that unionand correspondence, 
which is founded in their peculiar beings. 
But when there is no amnity between 
them, nor any cause to be assigned for 
their accompanying each other, but what 
is owing to mere accident or custom, this 
unnatural association becomes a great im- 
perfection, and is, generally sneaking, a 
main cauae of error, or wrong deductions 
in reasoning. 

To this wrong association of ideas,niade 
in our minds bv custom, Mr. Locke attri- 
butes most of the sympatlues and antipa- 
thies observable in men, which work as 
strongly, and produce as regular effects, 
as if they were natimd, though they at 
first had no other original than the acci- 
■dental connection of two ideas^ which, 
either by the strength of the first unpres- 
sion, or future mdidgence, are so united, 
tfai^they ever after keep company toge- 
ther in that OHtt's mind, as if they were 
but one idea. 

The ideas of goblins and spirits have 
TcaUy no more to do with darkness than 
light; y^ let but these be inculcated 
enen in the mind of a chikl, and tliere 
■aised together, possibly he shall never be 
able to separate them aspain as long as he 
lives, but dariuiess shaU ever afterwards 
bring with it these frightful ideas. 

So, if a man receive an injuiy from an- 
other, and think on the man and that ac- 
tion ov>*r and over, by ruminating on them 
strongly, he so cements these two ideas 
together, that he makea them almost one; 
he never thinks on the man, but the place 
and displeasure he sufforedcome into his 
mind with it, so that he sdu-ee distin- 
ffuiiriies ^lem, but has as much aversion 
forthe one as the other. Thus hatreds 
are often begotten from ahght and almost 
innocent ocoMdoBs, and quarrels are pro- 
pagated and coBtiniied in the worid. 

Nor is its in£kience on the intellectual 
habits less powerfol, though less obscrv- 
ed. Let^e ideas of being and matter be 
strongly joined, either by echication or 
flNch thought* Whilst these ate still com- 
bined in the mind, what notaons, wtut 
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reasoni^;^ wi]l there be about si^ttMte 
spirits ? Let custom, from the veiy child- 
hood, have joined figure and shape to the 
idea of God ; and what absurdities will 
fliatmind be Hable to about the Deity ^ 
Some such wrong and unnatural associa- 
tions of ideas will be found to establish 
the uTeconcileable opposition between 
different sects of philosophy and religion; 
for we cannot suppose that every one of 
their foDowers will impose wilfully on 
himself and knowingly refuse truth offer- 
ed by plain reason. Some independent 
ideas, of no alliance to one another, are, 
b^ custom, education, and the constant 
din of their party, so coupled in their 
minds, that they always appear there to- 
gether, and they can no more separate 
them in their thoughts, than if they were 
but one idea; and mey operate as if tbey 
were so. 

ASSONIA, in botany, a gefeus of the 
Monadclphia Dodecandria plants, and of 
the natural order of Columniferx Malva- 
ceae of Jussieu. The essential character 
is, calyx double,outeroQe-leaved or three- 
leaved, inner one-leaved ; corol five-pe- 
talled, without any tube, affixed to the 
pitcher of stamens ; filament connected 
m form of a pitcher, with petal-shaped 
straps between them ; style one or five ; 
capsule five-ccUed ; seeds not winged. 
There are eleven species. 

ASSUMPSIT, a voluntary or verbal 
promise, whereby a person assumes, or 
takes upon him to perform or pay any 
thing to another. When any person be- 
comes legally indebted to another for 
goods sold, the law implies a promise that 
he will pay his debt ; and if he do not p{^ 
it, the writ indebitatiit asaumpnt lies against 
him ; and will lie for goods soVl and de- 
livered to a stranger, or thinl person, at 
the request of the defendant 4 but the 
price agreed on must be proved, other- 
wise that action does not lie. - 

ASSURANCE, or Iksurajice, an en- 

fagement by which a person is indemni- 
ea from the loss he would sustain by the 
happening of a particular event; as by 
the capture or wreck of a ship at sea, or 
the destruction of goods by fire. Pro- 
jecta have at different times been formed 
for assuring against frauds and robbery, 
against losses by servants, the death of 
cattle, and almost every event, by which 
.unforeseen loss may arise; but such 
schemes have always failed, and the busi- 
ness of assurance is now generally con- 
fin^ed to the risks of the sea, assurance 
against fii'c, and the assurance of lives. 

This mode of securing merchants 
against the dangers of navigation is said 



toJiaveorifiittitfld inthethne ofth^f^* 
peior Claudius, but durhig the subse- 
quent decline of commerce it probi^ly 
fell into disuse. Hie sea laws of CHeron, 
as iar back as the year 1194^ treat of it^ 
and it was soon after practised in Great 
Britain. The statute of 43 of Queen Eli- 
zabeth, cap. 12, states, that it has been 
time out of mind a usage among mer- 
chants, both of this country and of foreign 
nations, to make assurances on their 
ffoods, merchan^e, and ships gcnng to 
foreign parts; for the better regulation 
of which, with respect to disputes which 
arose on policies of assurance, cbnmiis- 
sioners were appointed, who were to 
meet weekly at the Office of Insurance on 
the west side of the Royal Exchange, to 
determine all causes concerning policies 
of assurance in a summary way, but re- 
serving a right of appeal to the Court of 
Chancery. This shows that such assur- 
ances were in oommcm practice, and had 
become of considerable unportance. 

Assurance against the dangers of the 
sea appears to have been in use in Eng- 
land someviiat earlier than in many com- 
mercial cities on the contkient, as the po- 
licies of assurance of Antwerp, and also 
of other places in the Low Countries, con- 
tained a clause, that they should be cpn- 
strued in all things accoraing to the cus- 
tom of Lombard street in London. In 
the year 1627, Charies I. ^nted a mo- 
nopoly for 31 years oftfaenght of making 
all assurances on ships or goods in tlie 
City of London. 

In 1712, several attempts were made «b 
establish offices for assurance on mar- 
riages, births, &c. which all fiuled. In 
1719, the Royal Exchange Assurance and 
London Assurance companies were form- 
ed, and in the foUowingyear obtsdned diar- 
ters of incorporation, by which they were 
distinguished from a variety of schemes 
for every species of assuranfce then pro- 
jected, most of which were of veiy snort 
duration. The two -companies just men- 
tioned are the onfy corporate bo^es au- 
thorized tomakesea assurances, the prin- 
cipal part of this business, in London, be- 
ing transacted by four or five hundred in- 
dividual assurers, or under-writers, who 
assemble daily for thtspurpose atLloyd^ 
coffee-house, foNneifyin Lombard stre^ 
but now kept over the Royal Esckatige. 
The premiums which they require are re- 
guhited by the lei^^th or (laager of die 
voyage, the ccmdition of the veatel, the 
time of the year, and the countty being ^ 
peace or war; of course tiiey vsary con- 
siderably at different penods. Thus, » 
time of peace, an assurance may be made 
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-t^3m London to the Bftst Irfdies, on the' 
Company's regular ships, at 6 oi* 7 guineas 
ptrcent. out and home, which in time of 
war is advanced to 12 gnineas per cent. 

At Hamburg^ there are about thirty 
companies for making sea assiirances^ 
two or three in Bremen, some in Lubeck 
and Ttieste, and one even in Beriin and 
Breaiaw ; there is also a chartered marine 
assurance company at Stockholm, and 
one at Copenhagen ; their capitals, how- 
ever, arc not veiy considerable, and they 
never venture huge sums on one risk. 
There are private underwriters at Stock- 
holm, Ciottenbnrg, and Copenhagen, who 
assure moderate risks. At New York, 
Philadelphia, and many other principal 
towns in 'the American states, assurance 
Companies have been established ; and in 
the £ast Indies, there are no less than 
live assurance offices at Calcutta, four or 
five at Madras, and one at Bombay; but 
their business is not very extensive, being 
prineipaUy confined to the assurance of 
the coasting trade in India, and the trade 
Ifoin India to Chhfia. 

Assurance a^nst loss or damage from 
fire b a practice, the utility of which has 
become so gpeneraUy evident, that it has 
of late years increased considerably. Dr. 
A. Smith, in 1775, supposed, that, taking 
the whole kingdom at an average, 19 
bouses in 20, or pertiaps 99 in 100, were 
not insured from fire. But the case b 
now very difierent, as there is scarcely 
any con^erable town in England which 
has not in it either an office of its own, 
or a|;ients from the London offices, for ef- 
fecting assQimnces. 

All kinds of property liable to be de- 
stroyed by fire, as houses and buildings 
of every description, household fiimiture, 
npparel, merchandize, utensils, and stock 
in trade, fiorming stock, and ships, in har- 
bour or while building, may be assured 
at a fixed ra«e per cent; but all kinds of 
writingB, accounts, notes^ money, and 
gunpowder, are ^peneraUy excepted. 

Tne offices dnrtinguish the difi*erent 
iisl» of assorance a^anst fire in the fol- 
lowing manner : . 

Connnon assurances are assurances on 
all manner of buydiim, having the walls 
of brick or stone, and covered with slate, ^ 
ttle» or metal, wherein no hazardous 
trades art earned on^ nor any hazardous 
goods deposited: and on goods and mer- 
cbatidizes, not h4|zardoii8, in such build- 
ings. The premium on such assurances 
im 3r. per ceni per a$mmn, 

Hazasdous assufances are^ assurances 
on tittber or plait»' buildings, covered 



with slate, tile, or metal, wherein no ha- 
zardous trades »are carried on, nor any 
hazardous goods deposited; and on 
poods or merchandizes, not hazardous, 
m such timber or plaster buildings ; and 
also on hazardous trades, such as cabinet 
and coach makers, carpenters, coopers, 
bread and biscuit bakers, ship and tallow 
chandlers, soap-makers, inn-nolders, sail- 
makers, maltsters, and stable-keepers, 
carried on in brick or stone buildings, co- 
vered -vriih slate, tile, or metal ; and on 
hazardous goods, such as hemp, flax, 
rosin, pitch, tar, and turpen^ne, deposit- 
ed in such buildings'; the stock in trade 
of apothecaries, . sJso on ships, and all 
manner of water-craft, in Iiarbour, in dock, 
or while building, and on thatched build- 
ings, which have- not a chimney, and 
which do not adjoin to any building hav- 
ing a chimnev. The charge for this class 
of assurance is Ss. per cent per itimum. 

Doubly hazardous assurances are, assu- 
rances on any of the aforesaid hazardous 
trades carriea on, or hazardous goods de- 
posited in timber or plaster buildings, 
covered with slate, tile, or metal ; on glass, 
china, and earthen ware ; also on thatch- 
ed buildings, or ^oods therein, (except 
as in the preceding class,) and on salt- 
petre, with the buildings containing the 
same. Such assurances are usually charg- 
ed 5*. per cent, per anmim. 

Assurances on jewels, plate, medals^ 
watches, prmts not in trade, pictures, 
drawings, and statuary work : also assu- 
rances to cotton-spinners, and all other 
manufiictarers of raw cotton; to distil- 
lers, flambeau and varnish makers; to 
oil, spermaceti, wax, or sugar refiners ; 
to boat-builders, cork cutters, japanners^ 
colourmen, rope-makers, sea-biscuit ba- 
kers, and tallow-melters; or on chymists' 
laboratories; mills, or any other assu- 
rances more than ordinarily hazardous, 
by reason of the trade, nature of the 
goods/ narrowness of the place, by the 
use of kilns or stoves in ,the process of 
any manufactory, or other dangerous cir- 
cumstances, are made by special agree- 
ment, at a premium proportionate to the 
risk. 

Assurances on building and goods are 
deemed distinct and separate adventures, 
so that the premium on goods is not ad- 
vanced by reason of any assurance on the 
building wherein the goods are kept, 
nor the premium on the building by rea- 
son of any assurance on the goods ; and 
any number of dwelling-houses and out- 
houses, together with the goods therein, 
may be assured in one policy, provided 
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Uie tm to be tannod on «Mbifpai«ieii- 
liu^y mentioned. 

In 17S2, a duty of U. 6J. was imposed 
on eYery 1002. assured from loss br fire, 
w^ch was increased in 1797 to is. per 
cent, and in 1804 to 2t. 6d. per cent^ the 
imimal duty now pi^le. Prom the pro- 
duce of ^18 duty, an estimate has been 
.formed of the total amount of proper, 
ty assured from fire in Great Britain, 
which appears to have been nearfy as 
follows: 



In 1785 . 


. A 125,000,000 


1789 . 


. . 142,000,000 


1793 . 


. . 167,000,000 


1797 . 


. . . 184,000,000 


1801 . 


. . 223,000,000 


1806 . 


. . 260,000,000 



In the year last mentioBed there were 
«leven offices for assiBvice against fire 
in London, and 21 in other parts of Orent 
firitain. 

AssvaAirri en Uves^ secures a sum of 
money to be received on the extinction 
of any Ufo, in cansideration of an annual 
premium paid to the assurer during^ ^e 
continuance of the bfe. Such assurances 
are made for a given term of vears, or 
during the whole continuance of the Hfe, 
or the joint continuance of two hves; 
ond as they are of great utility to persons 
Jiaving^ life incomes or life estates, and as 
colbteral seouritiefi, in many cases, for 
jBioney borrowed, this species of assu- 
nnce, as it has become more genera l ly 
ondemtood, has likewise greatly increas- 
ed. In 1790 there were only three socie- 
ties in London which made assurances on 
lives ; in 1807 there were ten offices for 
transacting such business. Iliese offices 
•U require nearly die same annual preroi- 
wmsj of which the following ore a sped* 
men. 



Age. 


ITeac 


, 


7 Yews. 


Whole Life. 




Z. 9. 


J. 


i. *. d. 


L, 9. d. 


10 . 


. 17 


9 , 


.115. 


. 1 17 11 


15 


. 17 11 


. . 1 2 11 . 


. 1 18 7 


20 . 


. 1 7 


3 . 


.19 5. 


.237 


25 . 


. 1 10 


7 . 


. 1 12 1 . 


.281 


30 . 


. 1 13 


3 


. 1 14 11 . 


. 2 13 5 


Z5 . 


. 1 16 


4 . 


. 1 18 10 . 


. 2 19 8 


40 . 


. 2 


8 . 


.241. 


. 3 7 11 


45 . 


. 2 6 


8 . 


. a 10 10 . 


. 3 17 11 


50 . 


. 2 15 


1 . 


.308. 


. 4 10 10 


55 . 


. 3 5 


. 


. 3 12 . 


.564 


60 . 


. 3 18 


1 . 


.471. 


.674 


6$ . 


. 4 15 


2 . 


. 5 10 10 . 


. 7 16 9 


67 . 


. 5 5 


6 . 


.652. 


. 8 12 1 



MoUhMt^tenWaaqf minlaiily t thewmJo 
of calculating them is explained byl>r. 
Price, in his TreiAise on Beveiaionary 
Paymonts, and by Mr. Morgnn, in a veiy 
useful woric, entitled ** The Doctrine of 
Annuities ahd Assurances on Livessnd 
Survivorships, ststed and explained." 

Persons who* at« engwed in miKtaay 
or naval servioe, or who have not had tke 
aoaaU-pox, or are sulyect to the gout, are 
charged an additional premum, s up posod 
to be adequate to the additimial risk. 

Policies of assunmce on Bves gene- 
rally contain clauses to the foiowmg*^. 

Conditions of aasurance made hy per- 
sons on their own Ihres^— The a ss uran ce 
to be void, if the person whose lifo is ss- 
sured shall depart beyond the limitB of 
Europe, riiall die won the seas, (^Dcept 
in Ins Mi^esty's packets, passing betweeo 
Great Bntatn and frdsna) ; or shaU en- 
ter into, or engage in, may miHtary or nn- 



These rates are computed from the 
probabilities of life, acconfing to the 



val servioe whatever, w hboutt he nrei 
eonsentof ti»eassuren; orshaU dSeby 
suicide, duelling, or die hand of 'justice ; 
or shall not be, at the time the aasmsuce 
is made, in good health. 

Conations of assoranoe made 1^ peit- 
sons on the lives of odiers.^The assu. 
nmoe to be void, if the person whose life 
is assured shall depart beyond the limim 
of Europe, shall die upon the seas, (ex- 
cept in his Majesty's packets, pasnng 
between Great Britain and Irehmd) ; or 
shan enter intos» or engi^ in, anv milita* 
ly or naval servioe wmitever, without the 
previottsconsent of the assurers; or sbiA 
not be, at the time the «8smnDe is made, 
in good health. 

Anv person making an assurance on 
the hfe of another must be mterested 
therein, agreeable to Act of 14th of Geo. 
m. chap. 48, which prohibits wagering, 
or speculative insurances. 

ASTER, in botany, ttarmort. €lass» 
Svngenesia Polygamia Superflua. Gen. 
cfiar. cal. connnon, imbricate, the inner 
scales prominent a little at the end, low- 
er ones spreading ; con compound, Tadi*> 
ate ; corollules hermaphrodite, numerous 
in the disk ; females figotete, more than 
10 in the ray ; proper of 'Ae hemu^hro* 
dite, funnel-shaped, wtth a iiveJclelt 
spreacfing border : of the female tirulate, 
bnceolate, three-toothed, at leiigufi rott- 
ing back; stun. hermaphrodite; ntamenlB 
five; captllaiy ve^short; anthers cylin* 
dric, tu milous ; pist. germ obte%; styte 
filiform, the length of the stamens; "stig- 
ma bifid, spreamn^; femides, germ and 
style the sarte ; stigmas two, oblong re- 
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tfiliitet ; per. ooiw; etlyx scarcely eliaiig* 
ed ; seeds sofitoiy, obk>ng'y OTttte ; down 
Gftpilluy; rec naked, fiattuh. The ape - 
cies irom the Cape^ togethei: with those 
not producing seeds in Eiij^landy are pro- 
pagatedf by cuttiogf, any time during the 
auiiimer. These sbouki be planted m 
noall pots filled with hghl earth, and 
phinged into an old hot-bed^ where, if 
they are abadedfrom the sun, and ^ntly 
watered, they will pii^ out roots in six 
weeks, when they may be placed in the 
o|>en air; and in about a *month after- 
wards they should be separated, each in a 
sinaU pot, and fiUed with light sandy 
^aflth. la October they nnist be removed 
into the green-house, and placed where 
they may ei^jo^^ as much free air as possi- 
ble, but he secured from frosts or dampjs; 
so that they are much easier preserved in 
a glass-case, where they will have more 

^ l^t and air than in a green-house ; but 
tbey must not be placed in a stove, 
for artificial heat will ,soon destroy the 
plants. The North American i^ecies, 
which make at least three-fifths of the 
genus, together with the Alpine and 
Italian asters, are easily propagated by. 
psoling the roots in autumn; the^^ are 
most OT them hardy, and will thrive in al- 
most any soil and sttnation; for these rea- 
sons, and because they adorn the latter 
season with the abendance and variety of 
their ^acious flowers, they are valuable 
plants, especially among shrubs, and in 
large ornamental pkmUtions, properly 
jooized whh golden rods, and other pe- 
vennialy autumnaJ, hardy plants. The 
sorts most cultivated are, the grandiflorus, 
Cnifolius, linarifolius, tenuifolius, ericm- 
des, dumoBus, serotinus, alpinus, novx 
angliae, aihd punicius or ahissimus. Some 
of die species prefer a shady situation and 
moist soil. They are apt to spread very 
much at the roots, so as to be trouble- 

^ some^ and the seeds of scmie are blown 
about, and come up like Weeds. The 
Italian starworthasnot been so much cul- 
tivated in England, since the great varie- 
Ur of American ^ecies has been intro- 
duced, though it IS by no means inferior 
to the best of them. It is propagated by 
partiajE^the roots soon after the plant is 
•tft oTflbwer. The roots should not be 
removed efteoer than every third year. 
Catesby's stM^ort, not multiplying mt by 
its roots, may be pn^gated m plenty by 
cuttings from the young shoots in Mi^, 
iHiich, if planted in light earth, and 
•baded from the sun, will flower the sune 
j^ear. When the annual stavwort is once 
introduced, the seeds will scatter, and the 
pluits come «p without care. The China 



aster, beivgan annual plant, is pfo|Higat- 
ed by seeds, which must be sown in the 
spring, on a warm border, or rather on a 
gentle hot-bed, just to orin^ up the i^nts. 
The North American species enumerated 
by Muhlenberg are 79 m number, and two 
doubtlul, on the authority c^Donn. Purah 
describes 78 species. 

ASTERIA8, in natural history, ftarfish^ 
a genus of worms, of the order MoUusca. 
Body depressed* covered with a coriace- 
ous crust, muricate, witli tentacula, and 
grooved beneath; mouth central, five- 
rayed. There are more than 40 species, 
all inhabitants of the sea, and are marked 
with a rough, white, stony spot uhove -. 
they easily renew parts which have been 
lost by violence, and fix themselves to the 
bottom bv swimming on the back and 
bending the rays. There are three di'^ 
visions ;vi;z. A. lunate ;>B. stellate; and 
C. radiate. A. pulvillus is lubricous,with 
an entire simple margin, and is found in 
the North seas ; body above convex, co- 
vered with a smooth sanguineous akin, 
transversely striate, beset towards the mar- 
gin with mm^ obtuse, white ^ines, about 
the siise of a mfllet seed, and divided into 
10 arcs : the margin not articulate, but 
rou^h in the ai^lai, with about 10 acute 
papillsB ; beneam concave, smooth, whit- 
ish, with a rosy tinge, and hoUowed 
by €ive grooves, each side covered with 
horizontal batons : it tinges warm water 
with a tawny colour. A. caput medus* 
has five divided 4md sub<fivided rays i the 
disk and rays granulate ; mouth c£n>ress- 
ed. This is a most curious animal, and 
inhabits the northern seas ; the five ragrs 
dividing into two smaller ones, and each 
of these dividing again i^o t>x^o Others; 
which mode of reg^ilar subdivision is con- 
tinued toa vast extent, gradually decre^ 
ing in size, till at length the ramifications 
amount to many thousands, forming a 
beautiful net-work.' Its colour is some- 
times pale or reddish white, sometimes 
brown. 

ASTERISBf, in astronomy,, the same 
with constellation. See Constbixitiov. 

ASTEROIDS, in astronomy, a name 
^venbyDr. Herschellto the new pla- 
net^ Ceres, Juno, Paflas, and Vesta, Uitc- 
ly discovered : and which he defines as 
celestial bodies, which move in orbits 
either of little or of connderable eccen- 
tricity round the sun, the plane of which 
may be inclined to the ecliptic in any an- 
gle whatsoever. This motion may be di- 
rect or retrog^rade ; and they may or may 
not have considerable atmospheres, r»y 
small comas^ disks, or nuclei. Aecwdmg 
to the definkions which he premise8»pkL> 
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nct&are celestial bodi^ pf a considerable 
size and small eccentricity of orbit, mov- 
ing.in planes that do not deviate many de- 
' grees from that of the earth, in a direct 
course, and in orbits at considerable dis- 
tances from each other, with atmospheres 
of considerable extent; but bearing" hard- 
ly any sensible proportion to their diame- 
ters, and having satellites or rings : and 
comets arc very small celestial bodies, 
moving in directions wholly undetcnnin- 
cd, and in very eccentric or apparently 
pa]»bolic orbits, situated in every vaiiety 
of position, and having ver\' extensive at- 
mospheres. Dr Herscheli, having com- 
pai^d the newly discovered stars by the 
criteria introduced in the above defini- 
tions, maintains, that they cUffer in so ma- 
ny respects from both planets and comets, 
as ti) warrant his not referring them to 
cither of these two classes. 

ASTHMA, in medicine, a painful, diffi- 
cult, and laborious respiration. Sec Ms- 

DIOiKE. 

ASTRjEA, in astronomy, the same with 
Virgo. See Viroo. 

ASTRAGAL, in architecture, the neck 
moulding of a column, composed of a 
beedandhUet 

AsTBAGAL, in gunnery-, a round mould- 
ing encompassing a cannon, about half a 
foot from its mouth- 

ASTRAGALUS, mWc-vetch, in boUny, 
aeenus of the Diadelphia Decandria class 
of plants, witli a papilionaceous flower, 
and bilocular«podded fruit, containing 
kidney-like seeds. There are upwards of 
60 species ; all of w^hich may be raised 
from seeds.* Tkey are in general hardy, 
and require no other care but to draw 
the plants out when they come up too 
thidf leaving them at least eignteen 
inckcs asunder. The American species 
wreS in unmber. 

AjBT]iA6Ai.u8, inanatomy, called also the 
tahmf is tlie superior and hrst bone of the 
foot,aGCOfiding to its natural situation and 
connection with the leg, being articulat- 
ed with the tibia and fibula, and with the 
caloftneum ; having its head formed for 
the artkolation wim the os naviculare. 

ASTRAL, something belonging to or 
conBeeted with the stars : thus,astnd year 
is the same with sideral year. 

ASTRANTIA, black nuuter^vortt in bo- 
tany, a gemis of umbeUiferoua plants, be- 
longing to the Pentaadria Digynia class 
i>f LiaasMS, the flower of whidbi is rosace- 
ous, and ccdlected into a sort of head ; and 
its firwtis oval, obtuse, coronated, and 
fltriflied. 

AATBOLABE, an instnimentfor talking 
the altitude of the sunorstarsatsea^b^ 



ing a large brass nng^ the liiab of whicii,^ 
or a convenient part thereof, is divided . 
into degrees and minutes, with a move-,, 
able index, which turns upoa the centre^ 
and turns two sights; at the zenith is a . 
ring to hang it by in time of observation, 
when you need only turn the index to the 
sun, that tlie rays may pass freely through 
botli sights, and tlie edge of the index . 
cuts the altitude upon the divided limb. 
Tliis instrument, thqugh not much in use . 
now, if well made, and of p^at^ weight, 
that it may hang the steadier, is as good 
as most instruments that are used at sea 
for taking altitudes, especially betweea , 
the tropics, when the sun comes near tlie. 
zenith, and in calm weather. 

ASTROLOGY, a conjectural and truly 
absurd' science, which teaches to judge ' 
of the effects and influenccAtyf the starsn- 
and to fbretel future events by the siUiit* 
tion and different aspects of the heavenly ' 
bodies. It may be divided into two - 
branches, naCiiriil and judiciary ; the -for- 
mer being the predictionof natural ejects, 
as the changes of weather, winds, storms^ - 
hurricanes, thtmder, floods, earthquakes, 
&c. and the latter, that which pretends to 
foretel moral events, or eoch as have a 
dependence on the freedom of the wiO. 

ASTRONIUM, in botany, a gentis of 
the Dioecia Pentandria class and order of ' 
plants. The essential character is, male, 
calyx five -leaved ; corol five-petalled. 
Female, calyx fiveJeaved; corol five- 
petalled; styles three, and one seed. 
There is but one species, the A. graveo- 
lens, an upright tree, from T2 to 30 feet 
in height, abounding every where in a • 
slightly glutinous terebinthme juice. Af^ 
ter the fniits in the female, and the flow- 
ers in the male, plant have fUlen off, new 
branches are put forth. The flowers arc 
small and red, the calyxes are expanded 
into stars, nearly an inch in'diameter. It 
is native in the woods about Carthagena 
in New Spain. 

ASTRONOMY, is the science which 
treats of the motions, periods, eclipses, y 
mafimitudes, &,c. of the heavenly bodies, ., 
of me laws by which these are regulated, . 
and of the causes on which they dependl . ' 
It is unquestionably the most sublime of 
all the sciences. No subject has been , 
longer or more successfully studied. Al- 
though it may be interesting to take a ^ 
briefsketch ot the history of Uiis science* 
yet there can be no com]3arison drawn be-. ^ , 
tween the wide observations of the earliec 
observers, and the precision and general..'^ 
views of modem astronomers. To ascer-^ ^4 
tain the real motion;^ of the he^veply V^ 
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^Sm Was a diflkuk task, and required the 
united obaerrations of many ages. To 
Mcertain the laws and causes of these 
notions demanded the exertions of pow- 
•rs ahnosi beyond the reach of the hu- 
waan fiMsii^ties. This has, however, been 
accomplished, and it has been demonstra- 
led, that the most minute movements of 
the heavenly bodies depend upon the 
same general tew with the rest, and to bo 
the consequence of it. Astronomy has 
#icreftMre been highly regarded, as cxhi- 
Mttng one of the most remarkable in- 
stances of the extent and powers of the 
leaMmingftcuIties. It has, moreover, con- 
Icrred upon manldnd the greatest bene- 
flts, in many respects, as wiu be shewn in 
the course of the present work, and may 
be properiy considered as the teacher 
«idig«ide of the art of navigation. 

The early history of astronomy ad- 
mits of Bo regnlar ehicidatioa It is pro- 
hable that some knowledge of the kind 
mmt have been nearly coeval wtlh the 
hnflBan race, as well from motives of cu- 
riosity, as from the connection which it has 
with the common concerns of life. Traces 
of it liave accordingly been found among 
'•wieas nations, remote from each other, 
which shew that the most remarkable 
phenomena must have been observed, and 
a knowledge of them disseminated, at a 
veiy remote period. But in what age or 
oountiy the science first originated, or by 
whom it was in those eany times me- 
tfMxKsedaadimprfived, is not now known. 
Sodl, lM»wever» as wish for every infor- 
■lart— that the subject admits o^ we re- 
te* to the learned and veiy elaborate his- 
Iny of ancient and modem astronomy, 
hfM. Baally,a man of the highest repu- 
iikian in the scientific world, and wh9 was 
kmel^tfid cruelly murdered in the zenith 
of his celebrity, by the bloodthirsty Robe- 
spierre, wiiose savaffe ambition was, to 
•fface frwB the earm every thing great, 
iHtnoas, and excellent 

M. Bailly endeavours to trace the ori- 
tmn of astronomy among the Chaldeans, 
■gyptians, Persians, Indians, and Chinese, 
In nveiy early period. From the re- 
anorehes which he has made on this sub- 
i€Ct» he is led to conchide that the know- 
ledge common to the whole of those na- 
ikan» hia been derived frt>m the same 
oriMisl source ; namely, a most ancient 
mT highly euKlvated people of Asia, of 
w ^osc memory every trace is now extinct; 
hot who have been the parent instructors 
if an around them. The situation of this 
lAcient people he conjectures to have 
h««n in Siberia, about the 50th degree of 

TOL. H. 



north latitude. Among various other e6* 
incidences, he observes that many of the 
European and Asiatic nations attribuio 
their origin to that quarter, where thech* 
vil and religious rites, common to each, 
were probably first formed. 

Without gt>ing farther back, we m^ 
observe, that the Egyptians were eariy 
cultivators of this science, and that amon|^ 
the Greeks, Thales, who travelled into 
^fSyp^ *^ ^^0 ^^ ^^^ founder of tho 
Ionian sect, aj^pears to have been the first 
who laujrht his countrymen the ^obulaf 
figure of the earth, the obliquity of tho 
ecliptic, and the causes of solar and tunav 
eclipses ; which latter phanomena he ia 
also said to have been able to predict. 
Thales had for his successors, Anaximan- 
der, Anaximenes, and Anaxagoras, to the 
first of whom is attributed the invention 
of the gnomon and geographical charts » 
but for which he was probably indebted 
to the Egyptians. He is also said to hai^o 
maintained that the sun was a mass of 
fire as large as the earth, which, though 
far below the tnith with respect to size, 
was an opinion, for those early times, that 
does its author much credit, though to 
him, as in the case of Galileo, the truths 
he had discovered were the cause of per- 
secution. Both himselfand his children 
were proscribed by the Athenians for his 
attemptinpf to subject the works of the 
gods to immutable laWs; and his life 
would have paid the sacrifice of his te- 
merity, but for the care of Pericles, his 
friend and disciple, who ^t his sentence 
of death changed into exile. Next after 
the Ionian school was that of Pythagoras, 
who was bom at Samoa, about the year 
586 before the Christian aera, andwhojn 
the celebrity he acquired, far exceeded 
his predecessors. Like Thales, hevisited 
Egypt, and afterwards the Brachmansof 
India, from whom he is supposed to have 
obtained many of the astronomical tnitht 
which he brought with him into Italy, 
to which country he waa obliji^d to re- 
tire, on account of ^e dsepotism which 
then previUled at Athens. Here he ftnt 
tfiu^t the true system of the woricL 
which many centuries after, was revivea 
by Copernicus : but hid hit doctrines from 
the vulgar, in imitation of the Egyptian 
priests, who had been his instnictors. It 
was even thought, in this school, that the 
planets were inhabited bodies, like the 
earth ; and that the sttfs, which are dis- 
seminated through infinite space, are suns^ 
and the centres of other planetary sys* 
terns. They also considered the cometn 
as permanent hodiea, moving ; 
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san t and iiot«fl pertehing meteor^ fbraiH 
ed m the aCniosphere, as thej were 
tti5ught to be inaf^er times. From this 
time to the foundation of the School of 
Alexandria, the history of astronomy 
among^ the Greeks oAers nothing remark- 
able, except some attempts of Eudozuffto 
explain the celestisl phxnomena : and 
ihe celebrated c^cle of 19 years^ which 
had been imagmed by Meton, in order 
to coneiliale the solar and lunar motions. 
This is the roo«t accurate period, for a 
short intenal of time, that could haire 
been devised, for embracing* an exact 
number of revolutions of these two lumi- 
naries { and is so simple and usefVil, that 
when Melon proposed it to the Greeks, 
assembled at the Ol3rmpic games, as the 
basis t)f their calendar, it was received 
with great approbation, and unanimous^ 
adopted by all their cok>nies. In the 
school of Alexandria, we see, for the first 
time, a combined system of observations, 
made with instruments proper for mea- 
suring angles, and calculated trigoiiome- 
tricaUy. Astronomy accordingly took a 
new form, which succeeding a^s have 
only brought to grater perfection. The 
position of the stars began at this time 
to be determined ; they traced the course 
of the planets with great care; and the 
inequalities of the sqlar and lunar motions 
became better known. It was, in short, 
in this celebrated school, that a new sys- 
tem of astronomy arose, which embraced 
the whole of the celestial motions ; and 
though inferior to that ofPythasoras, and 
evenfalse in theory, it afforded the means, 
by the numerous observations which it 
furnished, of detecting its own fallacy, and 
of enabling astronomers in later tiroes to 
discover the true system of nature. It 
was from their observations of the princi- 
pal zodiacal stars, tfaftt Hipparchus was 
led to discover the preciaon of the equi- 
noxes; andFtdemy also founded upon 
them his theory of themotions of the pla. 
nets. Next after these was Aristarchus, 
of Samos, who made the most delicate 
elements of the science the objects of his 
research. Among other things of this 
kind, he attempted to determine the mag- 
nttude and distance of the sun; and 
though, as may be supposed, the results 
he obtained were consKkrably wide ofthe 
truth, the methods he employed to re- 
solve these difficult problems do gi^at 
honour to his genius. The celebrity of his 
successor, Eratosthenes, arises chiefly 
from his attempt to measure the earth, 
and his observations on the obHquity^ of 
theeoHptic. Having remarked, at Syene, 



a weQ, whieh was enhghtenedto it»J>el- 
tom by the sun, on the day ofthe summer 
solstice, he observed the meredian heig^ 
ofthe sun on the same day at Alexandria, 
and found that the celestial arc coptained 
between the two places was the 50th 
part of the whole circumference ; and aa^ 
their distance was estimated at 500 stadia, 
he fixed the length of a great circle or. 
the earth at 350^ : but as the length, 
of the stadium employed by this astvonp- 
mer is not knowm, we cannot appreciate 
the exactness ofhismeasurement. Among 
others who cultivated and improved thiit 
science we may also mention the cele- 
brated Archimedefl^ who constxucted a 
kind of planetaiunn, or orreiy, for«^ 
presentinK the prioncipal phxnomewkoT 
heavenly bodies. But of all the astrono- 
mers of antiquity, Hipparchus of Bithyni^ 
is the one, who, by the number and pre- 
cision of his observations, as wdL aa bjr 
the important result which he derived 
from them, is the most entitled to our 
efeteem. He flourished at Alexandna 
about the year 162 before the Christian 
«ra; and began his astronomical laboura 
by attempting to determine, with more 
exactness than had hitherto been done* 
the length ofthe tropical year, which hm 
fixed at 365 days, S hours, and 55 minutes, 
being nearly 4^ minutes too great. like 
most of his predecessors, he founded hib 
^stem upon an uniform circular motion 
ofthe sun ; but, instead of placing the 
earth in the centre of the solar orbit, he 
removed it to the distance of^t|th part 
of the radius, and fixed the apogee to the 
six Ji degree of Gemini. By means of 
these data, he formed the first solar tables 
of which any mention is made in the hi^* 
tory of astronomy ; and though defective^ 
and even erroneous in principle, they are 
a durable monument orhis genius, which 
three centuries afterwards were respect* 
ed by Ptolemy, without his presuming to 
alter them. The gpeat astronomer nekt- 
considered the motions ofthe moon, and 
endeavoured to measure the exact tinw <S 
her revolution, by a comparison otim^ 
cient eclipses. He also determined the 
eccentricity and inclination of her cM% 
as well as the motion of her nodes and 
iipogee ; and calculated all the eetipses 
that were to happen for 600 fedtt te- 
come. 

Between the time of Hipparchus and. 
Ptolemy, the chief observers of any nole 
are, Agrrppa, Menebus, andTheon ; the 
two latter of which are better known aa 
geometricians than astronomers. We re- 
mark, however, in this inter%*a], the >e* 
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Ibnutimi of ^M 'caletidtr by Juliiis Gmuv 
and a more exact knowledgfe of the flux 
and vefiux of the ocesn. We pass over 
the dark agea, aiid observe that Frederic 
H. about 1330, set himself to restore some 
decayed universities, and foundings a new 
^neatVieriTia. He also caused the works 
of Aristotle, and Ptolemy's Almagest, to 
-be tnmslated into Latin; from which lat- 
ter circumstance we may date the revival 
of astronomy in Europe. Two years after 
thia^ John of Haltfax, common^' known by 
the name of Sacro Botco, compiled, from 
Ptolemy, Albategnius, Allraganus, and 
otber Arabic astronomers, his woric ** De 
Sphxra,*' which continued in gpreat esti- 
naticm for more than 300 years after- 
vardsy and was |ionoured with conrniea- 
taries by Claviu% and other learned men. 
Alphonsus, King of Castile, may ake be 
ve^oned as one of the most zealous en- 
ccNirft^rs and protectors of this science ; 
<feoug]i, being but ill secoiuled by the 
•fltonomers ofthat time, the tables whidi 
he published were not found to answer 
Uie great expense which attended them. 
Aee ALXAeuT. 

About the same period also Roger Ba- 
-eo% an EngUsfa monk, besides many learn- 
ed works of various kinds, wrote *se vend 
tteatiiM on-astronomy ; after which but 
fbttle pra^;ress was made in the science 
till the tmie of Puibach, Regiomontanus, 
aad Wakber, who all flourished about the 
end of the fifteenth century, and by their 
UdKMira prepared the way for the great 
4i <fc ovenea winch followed. Regiomon- 
tanusy in particular, who was bom at Ko- 
aingsberg, a town of Franeonia, in 1426, 
and whose proper name was Jolm MuUer, 
rendered considerable services to astro- 
nomy, not only by his observations smd 
writings, but by his trigonometrical tables 
- of sines and tangents, which he computed 
to a radius of 1,000,000 for every minute 
of the quadrant and by this means great- 
ly facilitated astronomical computations. 
Next after these was Nicholaua Copemi- 
cos, the celebrated restorer of the old 
Pythagorean system of the world, which 
had been now set aside ever since the 
time of Ptolemy. He was born at Thorn, 
in Polish Prussia, in 1473, and having gone 
thiiough a regular course of studues at 
Cracow, and merwards at Rome, he was 
made, by the interest of bis unde, who 
was bbhop of Wormia, a canon of Fraw"- 
enbeiip ; m which peaceful retreat, after 
36 years of observations and meditations, 
hs established his theoxy of the motion of 
the earth, with such new and demonstra- 
tive argumefits in its favour, tliat it has 
graduaUy prevailed from that time, and in 



aow unrversdly received by the learned 
throughout Europe. This ^at man, 
however, had not the satisfaction of wit- 
nessing the success of his undertaking ; 
bein^ threatened by the persecution of 
religious bigots on the one side, and with 
an obstinate and violent opposition from 
tliose who called themselves philosophers 
on the other, it was not without the great- 
est solicitations that he could be prevail- 
ed upon to give up his papers to his 
friends, with permission to make them 
puUic ; but, from continued importunities 
of this kind, he at lens^ complied, and 
his book, '*De Revolutionibus Oribium 
Coelestiuro," after being suppressed for 
many years, was at length published, and 
a copy of it brought to him a few hours 
before his death. From Copernicus we 
pioceed to Tycho Brahe, the celebrated 
Danish astronomer, who was bom in 1546, 
and began to manifest his taste for this 
acience at the earhr age of 14. An eclipse 
of the sun, which happened in 1560, first 
attracted his attention, and the justness 
of the calculation which announced this 
phaenomenon inspired him wkh a strong 
desire of understanding the principles 
upon which it was founded. But meet- 
ing arith some opposition from his tutor, 
and a part of his family, to these pursuits, 
which probably served onfy to mcrease 
his attachment to them, he msde a jour- 
ney into Germany, where he formed con- 
nections, and entered into a correspon- 
dence with some of the most eminent 
astronomers of that country, particuhufy 
with the landgrave of Hesse, who receiy- 
ed him in the most flattering manner, and 
recommended him to the notice o£ his 
sovereign. Becoming by this means bet* 
ter known, on his return to Denmark, 
Frederic n. gave him the little island of 
Huen, at the entrance oC the Baltic, where 
he buUt an observatory, under the name' 
of Uraniburg,. and in which, during a 
course of 20 years, he made a prodigious 
number of observations. His tranquillity, 
however, in this happy retreat, was at 
length intemq>tedi for soon after the 
deitth of Frederic, which happened in 
159^ he was deprived, through the as- 
persions of some envious and malevolent 
. persons, of his pension and establishment, 
.and was not even allowed to follow his 
pursuits at Copenhagen, a minister of 
that time, of the name of Walchendorp, 
having forbid him to continue his obser- 
vations. Happily, however, he found a 
powerful protector in the Emperor Ro- 
dolphus 11. who ordered him to be pro- 
perly provided for at his own expense, 
and gave him a commodious house at 
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rNi;|fiT6. Afwi* liinifiny^ in tiiis cn?f tin 
the jear 1601, he was uken off by a sud- 
den dealli, m the midst of his labours, and 
at an ^^ while he was yet capable of ren« 
daring great serviceB to astronomy. This 
great man, M is well known, was the in- 
veiilor of a kind of semi Ptolemaic system 
ai. astronomy, that was afterwards catted 
by his name, and whioh he vainly endea- 
voured to estabhsh, instead of the Coper- 
«ican, or trve system. But though he 
iraa not happy in this respect, he has been 
ef gfeat «ae to a s tronomy, by his nume- 
ixeus obserrations and discoveries. 

Tyche Bvahe, in the latter part of his 
tte^had, for his disciple and assisb0it,the 
celebrated Kepler, who was bom in 1571, 
et Wiel, in the dochy of Wbtemberg, 
and was one of those rare characters that 
appear in the world only at partkiilBr 
tones, to prepare the way for new and 
empeilant discoveries. Like hia master 
Tye'^o, lie sppeafs to have attached him- 
■self to the science at a very early age ; 
and if it be Ibe privilege of geniufl to 
ehange received ideas, and to announce 
truths which had never before been dis- 
eevcred, ha may justly be considered aa 
one ofthe greatest men that had yet ap- 
peaciad. Hipparchus, Ptolemy, Tycho 
Braba, and even Copemiciia hinaelf, 
fipere in^ebtod for a ^mat part of their 
icnowledge to tfie Egypdana, ChaldRanB, 
4/ad Indiana^ who ipere tbeirttaatera hi 
thiaecieiicet but Kepler, byhia<Mmtm- 
•lents andviduBtiy, has made diacoimea, 
«f which no tnusea ai« to beiboBdin tbe 
•nnnab of anli^ty . See Sbjua. 

Thia great man, after e ev e ntcen years 
•ofmeiMtatienaadealeBiation, hkWnghsd 
the idaa efeempanngtiiein irith the pow- 
ers of the munhers by which they are ex- 
;|>resseii, hefoend that the aqnaies of the 
times of the revolutions ef the pknets are 
-to eadi other as the cubes of their mean 
-distances from theeun ; and that the same 
ila(w applies equally to their satellites. See 

EVI.KB. 

Atthe^sDietime also that Kepler, in 
Ger man y, was tracing the orbits of the 

flanets, and settiing the laws of their nMK 
ons, Qalileo (who was bom at Pisa, in 
-italy, in 1564) was meditating upon the 
tioctrine of motion in general, and inve«. 
tilting its prindp!^; and from the ad- 
*«ciir&blc discoveries which he made hi thb 
ibranch of the physico-mechanioal sci- 
ences, Newton and Huygens were after- 
-wards enabled to derive Ae most brilhaat 
^tid complete theories of all the phnc^aiy 
^notions. 

About this period, also, a fortunate ac« 
eident pjoduced the most aiar?«uoua in- 



almiieiit faiii hnnsn I ^ 

ty could hare ever hoped k» Ut o nw B n 
and which* b^ f|ivhig a wt giwrtet ^ i le m- ' 
slon and precisioii to natronoMBeal obeetw 
vationa, shewed many iri eg ulai i d e» aad 
new pbcBiiiJMiina, wMoh had hidiefto re* 
mamed unknaim. This invention wa0 
that of the telescope, wfaioh waa no aoeii- 
er known to GaWeo, than he aat hhnartf 
about to imjirove it ; and the diacevewan 
he was by this meana enabled to make 
were as new as they were sniprisiMr.* 

The fiice of the moon appeand fott «f 
eavitiea and asperities^ me»bHng vallies 
and moimtains. The aun« ^diich had 
generally been considered aa a fkbe of 
pure fire, waa observed to be anliiedby* 
number of dark apeta, ^0iioh appearedon 
various parts of his aB^Bot, A givat 
number ef newetars were discovered in 
every part of the heavensi the planet 
Jupiter was found to be attendea with 
four moons, which moved round him ift 
the same manner that our moon moves 
round the eaith : the phases efVenua ap- 
peared like those of the a»o«i, as had he- 
tore been concluded by Copefnicus, froMa 
his theory; and, in short, moat of the ob» 
servations he made furm^d new^pieoia 
ef die truth of the Coper^iicaniQrstera. In 
publriuBg the discovenea which he luRl 
made with this new inatnoDent, -GaliliK> 
diewed, in the most itieontestible manner, 
the amnial and diuinal motion <lf Hk 
earth; which doctrine, however, was 
thougiitao alarmhig, that it was immedl- 
atoTdeckred heretaoaliby acongregatisA 
of csrdhudsy who were asacmbXed upsii 
^le oecaaion; and 4ts venerable author, 
ime ef the most virtsona and enlightened 
'men of hia age, was obliged to abjni^ 
iqion hia kneea, and in thevmtost sMeani 
manner, a truth, wfaioh nature end his 
own understanding had shewn him to be 
incontrovertible. After this, be waa com 
demned to perpetual imprisonment { from 
which, however, at the end of a year, he 
was enhiged, fa^ the soUcitKtions of the 
grand duCet but, that he might not wkh- 
dttc^ himself from the power of the in- 
<|Uisition, he was forbid to quit the'teiii- 
tovy of ¥!lorence, where he oied in 1649; 
curying with him the regrets of Europe, 
enlightenod b)r his labours, and their in- 
xlignation against the odious tribumi 
which had treated him so unwerthlly. 
8eeGu.niBo. 

The diacoveries of Huy eens aucoeeded 
those of Kepler and CteUleo; and fW 
men have, pertiaps^ merited more 4of the 
aciehces, by the importance and 8id>itoi- 
t^r of his researches. Amongether things, 
hia happy applicstion of the pendahim is 
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I k one dt Ae most mdv aiu geo af 
•y n iwi'ms tirtit wu ever made to aatrontt- 
ttgr. He wfik also the fintiv%ofewid that 
tiM tin^fikr wppetnoM^eft x>f Satumai^ 
'vmdnced oy a fin|^, \fy 'inikw the plftiiet 
n ^•ontMnidbd ; snnd %is udydtiSty in eb- 
•eiiiun it Hd Wm to the dkcovety t)f 
^o«e of its vntelfitelt 

AbOfft tiik epoch, astronomy began to 
%e inorei^enertnyciiltliratedand impren^ 
'Celt In cowiBe<(uence of the estaoiifthnient 
of terenA learned iocietiei, ^vnicn, by ex- 
cHinipavniTitof enralation and enterprise 
anion^ meir membert, frresctly contribn- 
^ted to the advancement of everr branch Of 
tlie nurtbenwtlcal and phymcal sdences. 

Tllechief of these were, the Rova] 9oci- 
cn nf London, and that of the Academy 
cr Sckncei ofParia ; both of which bare 
'Tenderecl jjfreat services to astronomy* bs 
•well by the eminent men they have pro- 
dnced» la by ^e zeal and ardoor wi^ 
vbich Ibe science has been constantly 
-promoted by them. Towards the latter 
part of the seventeenth centuiy. and the 
beginning dttbe eigbteenth, practical as- 
tronomy seemsrather to have languished ; 
but, at the same time, the theoretical part 
wa» carried to tfie highest degree of per- 
fection by tbe immortal Newton, in his 
*• Principia,** and by the astronomy of 
l>avid Gregoiy. About this time, also, 
' clock and watdh-work was greatly im- 
proved by Mr. Graham, who likewise 
contracted -the old eigbt feet mural ardi 
act fbe noyd Observatory at Greenwich, 
and the "zenith sector of 24 feet radios, 
with which Pr. Bradley discovered the 
aberration of ^ellxed stars. Tbe astro- 
nomical fanpmvementB in ^e last century 

• bavc beai chiefty owing to the greater 
peffection of instruments, and to the esta- 
lilishment of regMlar observatories in va- 
Tiocn j>aits of Europe. Romer, a cele- 

• %i«tedl>anisb astronomer, first made use 
dfa meridian telescope; and, by observ- 
ing the eclipses of Jupiter's nitellites, 
was led to his discovery of the motion of 
light, which he communicated to the Aca- 
demy of Sciences at Paris, in 1675. 

Mr. Phtmsteed was also appointed the 
first astronomerroyal at Greenwich, about 
the same time, where he observed all the 
celestial phcenoroena for more than 44 
years ; and, as the fruits of his labours, 
published a catalogue of 3000 stars, with 
their places, to the year 1688, as also new 
aoltr tables, and a 'theory of the moon, 

• according to Horror. Cassini, also, the 
first French astronomer royal, greatly 
difttingui^ed himself by his numerous 
nbservations on the sun, moon and pla- 



cets, «nd by die iaiprovenents he made 
in the elements of their motions. 

In 1719, Mr. Flomsteed was sQcceeded 
%y Dr. HaUey,the friend of Newton, and 
a man of the Drst eminence in aU tfar 
ehisBes of literature and science, who 
iMd beaa sent, at tl»e eai-ly age of 31, to 
Ibe islaid of St iielena, to observe the 
louthem stars, a catalogue of which be 
published m 1739 ; and a few yeais after- 
vards he gave to the pubHc hia •' Synop- 
«iB Astronomic OometicK*" in which he 
ventured to predict the return of a comet 
m 1758 or 1759. 

On the deadi of Dr. HaQey, in 1743, he 
was ^succeeded by Dr. Bradley, who has 
Tendered himself highlv celebrated by 
two of the finest discoveries that have 
ever been made in astronomy, the aber- 
tation of light, and the nutfition of the 
earth's axis. Among other things, he al- 
so formed new and accurate tables of tbe 
motions of Jupiter's satellites, as well as 
the most correct table of refractions yet 
extant. Also, with a large transit instra. 
ment, and a new mural ouadrant of eight 
feet radius, censtnicted oy Bird, in 1750, 
he made an immense number of observa. 
tions, for settling the places of all the 
stars in the British catalogue, togedier 
with nearly 150 places of the moon, ^ 
greater part of which he compared with 
Mayer's tables. 

Dr. "Bradley was succeeded in 1762, in 
his office of astronomer royal, by Mr. 
Bliss, but who, being in a declming state 
of heahh, died hi 1765, and was aiicceed- 
ed by Nevil Maskelyne, D. D., the ptc. 
sent astronomer royal, who has rendered 
considerable services to this aeienee, by 
his publication of the *' Nautical Ahna^ 
•nac,** the ••Heouisite Tables," &c ? and 
more •particularly by the fretX assiduity 
and zeal he has dhipiayed m bringing the 
lunar method of determining the longi. 
tode at sea hito general practice. 

fiuch was the state of astronomy, when 
Dr. HerschcU, by augmenting the powers 
of telescopes beyond the most sangfuine 
expectations, opened a scene rfftogether 
unlocked fbr. By this indefatigable ob- 
server, we are made acquainted with a 
new primary planet belonging to our snrs. 
tern, called the Geoiyinm Sidus, attended ' 
by six satellites, which he discovered on 
the 13th of March, 1781, and which, be- 
ing at twice the distance of Saturn from 
the sun, has doubled the bounds fermeify 
assigned to the solar system. We are also 
indebted to him for a variety of observa- 
tions en several other interesting astrono- 
mical F'^Mect? • ^'irh n*^ the discovery of 
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the number is now seven ; a new method 
of measuring the hinar mountains; the ro- 
tation of the phuiets on their axis; on the 
Sarallax of the fixed stars ; catalogues of 
ouble* triple stars, &c. j of nebuhe ; snd 
of .the pro|ier motion of the sua and so- 
Jiar system ; the accounts of which, toge- 
ther with many other vshiable papers^he 
has communicated, frcm time to time, in 
different parts of the Philoeophica] Tiaot« 
actions. A new planet has been disco- 
vered by H Pia^zi, of Palermo, between 
Mars and Jupiter, to which has been 
given the name of Ceres Ferdinandia ; 
another by Br. tMbers » a third and a 
fourth have also been discovered, which 
we shall briefly notice farther on. 

OF TBS APPABXIIT MOTIOVS OF TBB HKA- 
VXVLT BODIBS. 

Having given a very brief sketch of the 
histoiy m this science, than which, few, 
if any, have higher claims to our venera- 
tion and re^^ara, we proceed to consider 
the science itself, intending to present the 
reader with a popular outline of the stu- 
dy, freed as much as possible from ma- 
thematical principles, upon which it de- 
pends, but for which few, in comparison, 
can be supposed, from pi*evious studies^ 
to have any taste. 

When we cast our eyes towards the 
heavens, we perceive a vast concave he- 
misphere, at an unknown distance, of 
which the eye seems to constitute the 
centre. The earth stretches at our feet 
like an immense nlain, and a^ipears to 
meet, and to bound, the heavenly hemis- 
phere. The circle around, where the 
earth and heavens seem to meet and 
touch each other, is called the horizon. 
It is natural to imagine, that, besides the 
hemisphere which we perceive, there is 
another, exactly similar, concealed from 
our view by the earth, and that the earth 
therefore is suspended in the middle of 
this heavenly sphere, with all its inhabi- 
tants. A little observation turns this sus- 
picion into certainty ; for in a clear even- 
ing the heavenly hemisphere is seen 
studded with stars, and its appearance is 
changing every instant. New stars are 
continually rising in the east, while others 
are setting in the west I'hose stars, that 
early in the evening are se en just above the 
eastern horizon, wUl at midnight be seen in 
th^ middle of the stany hemisphere, and 
may be traced moving gradually towards 
' the west, till at length thev sink below 
the horizon. If we look to the north, we 



p^rottre tiiat naov itars m t_ ^ 
never set at all, but inove round and 
round, describing a oompftete circle in 34 
bourn: these describe their circles roand 
a fixed point in the heavens,aiMl the circles 
diminiso more and more the nearerthe star 
is to that point. This fixed point it caOed 
the n<»lh pole. There must be a simthv 
fixed point in the southern hemicq^re^ 
cattedl the south pole. la this way the 
heavenly sphere appears to turn rowMd 
two fixed points, called the poles, onc^ 
in eveiy 24 hours. The imaginary hn^ " 
which joins the points is called the axid 
of the world. We shall endeavour to il* 
kistrate this by means of a figure. 
. Let HOCfig.l. Plate U.) represent the 
circle of the horizon, seen eckptwoy^, 
when it will appear as a straight line : 
let H P £ R Q represent the complete 
sphere of the heavens, of which H M O i« 
supposed to be the viuble hemisphere, 
and H N O the invisible hemisphere t then 
P will be the Dole or fixed point among^ 
the stars, visible to us, round which thejr 
aU appear to turn, and will be the oppo- 
site pole ; the line P R will be the axis of 
the sphere. 

To obtain precise views of the motions 
of the heavenly bodies, it is neeessary to 
be able to assign precisely the place in 
which they are. This is done by means 
of several unaginary lines or ciroiesy sup- 
posed to be described upon the suxftce 
of the sphere. These circles are divide^ 
into de^es, minutes, and seconds. The 
great circle of the sphere, Q £» which i^ 
perpendicular to the aids of the world9 
and of course 90^ distant firom either pol^ 
is called the equator. The smaller cir-* 
cles which the stars describe, in coase- 
quencei of their apparent diurnal motions, 
are called parallels, because they a^ pa- 
rallel to the equator. The equator <U- 
vides the heavenly sphere into two equal 
parts, the north and south ; but, to be 
able to assign the position of the stars. It 
is necessaiv to have another circle pass- 
ing through the poles, and cutting the 
equator perpendicularly; this is called 
the meridian, which is supposed to pass 
through the poles, and also directly over 
the head of the observer, M, and the 

C' it, N, exactly opposite to that The 
of these points is called the zenitj^ 
and the secoral is denominated iihe n^ffim* 
The meridian divides the. circles describ- 
ed by the stars into two equal part% and 
when they reach it, they are either at 
their greatest height above the horizi^ 
or they are at their least height. The si-, 
tuation of the pole is readily found, it be- 
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iaf;pitemitkf half vny botareen the grctl- 
ctt and least height of those stars that 
never set Since HMO, the visible part - 
«f the heavens, contains 180^, and it is 
90^ between the pole, P, and the 
equator, £ Q ; if, therefore, we take away 
P £ from the semicircle HMO, there 
fcmains 90^ for the other two arcs, P H 
and £ O, that is, the elevation of the pole 
and the equator are, together, equal to 
90°, so that the one being \nown, and 
. subtracted from 90**, the other also is 
* fimnd. Hence it is known, that " the ele- 
vation of the pole at any place is the com- 
plement of the elevation of the equator,*' 
or what that elevation wants of 90°. 
Hence also the ''elevation of thoequator 
if equal to the disUnce iVom the pole, P, 
to the zenith, M ;" for the elevation of 
the ei^ator is the difference between that 
«fthepo]eand90°. 

When we travel towards the north, we 
perceive that the norUi pole does not re- 
main stationary, but rises towards the ze- 
Btth, in proportion to the space that w* 
pass over. On the contrary, it sinks just 
as mucb when we travel towards the south: 
fsom which we infer that the surface of 
the earth is not plane, as would appear to 
a sopeiiicial observer, l^ut curved. 

The heavenly bodies appear to describe 
a oomplete circle round the earth every 
24 hours; but, besides these motions, 
which are common to them all, there are 
several whichpossess motions peculiar to 
thefnaelves. The sun isfarthertowards the 
•oath during winter than during summer; 
be does not therefore keep the same sta- 
tion in the heavens, nor describe the same 
circle every da^. The moon not only 
ehaoges her form, diminishes, and in- 
creases, but, if she is observed in rela- 
tion to certain fixed stars, it will be found 
that rile proceeds to the eastward, mak- 
ing progress eveiy day, till, in about m 
month, she makes a complete tour of the 
heavens. There are eight other stars, 
which are continually changing their 
place ; sometimes they seem to be mov- 
ing to the westward, sometimes to the 
eastward, and sometimes they appear sta- 
tionary for ft considerable time : these are 
called planets. There are other bodies 
which appear only ocoa^onallv, move for 
some tine with veiy great velocity, and 
afterwards advance beyond the regions 
viable to us : these are comets, of which 
one is now (November, 1807,) apparent. 
The greater number of the heavenly bo- 
dies always retain the same, or nearly the 
aime, relative distance from each other, 



and are, on that account, called fixed 
stars. 

OF TBI riGUBE AST) MOTIOX OP TH« 

£ABTH. 

The earth, as we have observed, was 
long considered as a large circular plane, 
spreading out on all sides to an indefinite 
distance ; but it is now ascertained that 
it is of a spherical figure, nearly redem- 
bhng that of a globe. The evidence for 
this fact is decisive, without having re- 
course to scientific principles, by consi^ 
dering that the celebrated navigators, 
Magellan, Sir Francis Drake, Lord An- 
son, and captain Cook, have all, at dif- 
ferent times, sailed round the earth. They 
set out from European ports, and, by steer- 
ing their course westward, arrived at 
length at the very pkucc from whence they 
departed, which could not have happen- 
ed, had the earth been of any other than 
a spherical or a globular figrure. This 
form is also apparent, from die circular 
appearance of the sea itself and the cir- 
cumstances which attend lar^ objects, 
when seen at a distance on rts siirfiice. 
For when a ship goes out to sea, we first 
lose sight of the lull, or body of the ves- 
sel, see fig. 4; afterwards that of the rig- 
ging ; and at last can discern only the 
top of the mast, which is evidently owing 
to the convexity of the water between the 
eye and the object ; for, otherwise, the 
largest and most conspicuous part would 
be visible the longest Another proof is 
taken from the smulow of the earth up. 
on the face of the moon, during the time 
of a lunar eclipse ; for the moon, having 
no light but what it receives from the sun, 
and the earth being interposed betwe A 
them, the moon must either wholly, or 
in part, become obscure. And since in 
every eclipse of this kind, which is not 
total, the obscure part always appears to 
be bounded by a circular line, the earth 
itself, for that reaaon, must be spheric^ ; 
it being evident that none but a spherical 
body can, in all situations, cast a circular 
shadow. 

It is not ascertained who was the first 
person that asserted the figure of the 
earth to be spherical, but the opinion is of 
very g^at antiauity. For, when Babylon 
was taken by Alexander the Great, it wa» 
known that the philosophers in that city 
had been long in the habit of calculating 
eclipses, which they could not have ac- 
complished without a knowledge oC the 
true figinx; of the earth. Thales, who 
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flourished six centuries before the birth 
of Christ, predicted, acconllng^ to the tes- 
timony ot Htrodotus, an eclipse of the 
sun. lience it should seem, that in those 
early days, the globular figure of the 
earth hud been, by the Ic&rned, investi- 
gated and* credited. This being known, 
its magnitude would also soon be disco- 
vered: the solution of this apparently 
difficult problem engaged the attention 
of many great men about the same peri- 
od; and though the measures which they 
have given are wide of the truth, and 
even very different from one another, yet 
this may be imputed to the inaccuracy of 
their instruments, and the want of ma- 
thematical knowledge, rather than to the- 
impracticability in the thing itself With- 
out, however, entering upon this subject, 
we may obsen'e,that the universe in gene- 
ral, as well as the solar ^ stem in particular, 
are in some measure connected with the 
motion of the globe that we inhabit. By 
the universe maybe understood,tlie whole 
frame of nature to the utmost extent of 
the creation, and by the solar s^item is 
meant, that portion of it which compre- 
hends the sun, planets, sateUites, ana co- 
mets. Of this system the sun is supposed 
to be in the centre, round which there arc 
eleven planets continually revolving. 

If we can form a notion of the manner 
in which the earth moves, we shall easily 
conceive the motions of all the rest of 
the planets, and by that means obtain a 
complete idea of the order and economy 
of the whole system. And m order to 
this, nothing more is neceatary than to 
consider the common appearances of the 
heavens, which are constantly presented 
to our view, and attend to the conse- 

3uence8. For since it is well known that 
le sun and stars appear to move daily 
firom east to west, and to return nearly to 
the same places in the heavens again in 24 
hours, it follows, that they mutt veaUy 
move, as they appear to do, or else that 
we ourselves roust be moved, and attri- 
bute our motion to them : it being a self- 
evident principle, that if two things 
change their situation with respect to 
each other, one of them, at least, must 
have moved. But if this change be ow- 
ing to the revolution of the stars, we 
must suppose them to be endowed with 
a motion so exceedingly swift, as to ex- 
ceed all conception; since it is now 
known, by calculations founded on the 
surest observations, that their distances 
from us are so immense, and the orbits 
they have to run round so prodigiously 



gvnt,thatth«M««Mk9rtliMiiMiad^jw>ve 
at least one hundred thousand miles in a 
TDinute. Now as nature never does that 
in a complicated and laborious maimei^ 
which may be done in a more simple and 
easy one, it is certainly more agreeable 
to reason, as well as to the power and. 
wisdom of the Creator, that these eflRects 
should be produced by the motioB of the 
earth ; especially as such a rootioii will 
best account for all the celestial appear* 
ances, and at the same time presetve that 
beautiful simplici^ and harmony, which is 
found to prevail inevery other part of the 
creation. And this amiment will appeat- 
still more forcible, if we compare the 
vast bulk of the celestia] bodies with the 
bulk of the earth. For it is now well 
known, that the sun is above a miUion of 
times larger than the earth; and fit>m the 
best modem obserrations it appears* 
that many of the stars are at least equal- 
ly large. It is much more probable, there^ 
fore, that the earth revolves round its asi- 
is, with an easy natucal motion, once in 
24 hours, than that those immense bo- 
dies should be carried from one place to 
another with such incredible swif^ess. 
Nor is it any objection to this rotation of 
the earth, that we are unable to perceive 
it For as the motion of a ship at sea, 
when she sails swiftly over the smooth 
surface of the water, b almost irapexcep^ 
tible to the passengers and company on 
hoard, much more so must it be with subh 
a large body as the earth, whichhes no te- 
pediments or obstacles of any kind to meet 
with initsway,ortodistiiri>itdmotion. And 
in a manner equally easy may another ob« 
jection be removeo, which has frequent- 
ly been brought against this doctrine. It 
has been 'asserted, that if the earth mor. 
ed, a stone dropped from the ton of 
a tower, or any other high builaing, 
would not faU just at the bottom of it, «l 
the building must have advanced consi- 
derably forward during the time of the 
fall. But this is evi&ntly a mistake ; 
for it is well known, by repeated experi- 
ments, ^at if a body be pat)jected from 
anotlicr body in motion, it will always 
partake of the motion of that other body. 
Thus, a stone dropped from the top of a 
mast, while the snip is under sail, is not 
left by the vessel, but faUs exactly at the 
foot of the mast And if a bottle of water 
be hung up in the cabin, with its ne<^ 
downwards, it win empty itself, drop by 
drop, into another bottle placed exactly 
underneath it, though the ship shaH have 
run many feet whilst each drop was in ihi 
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•ir. This modon of the earth Tound iti 
axis, which, from the instances ah'eadjr 
given, has been sufficiently proTed, is 
esAed its diurnal or daily motion, and is 
that which occasions the regular return 
of day and night, and all the celestial ap- 
pearances before mentioned. But there 
IS also another motion of the earth, called 
its annual' or yearly motion, which occa- 
mons the various vicissitudes of the sea- 
sons, summer, winter, spring, and autumn. 
And the proofs of this second motion may 
be easily gathered from celestial appear- 
ances, in nearly the same manner as the 
former. For as that luminaiy seems to 
move round the earth from east to west, 
in the space of a day, which is really 
owing to the diurnal revolution of the 
earth upon its axis, in a contrary direc- 
tioa ; so likewise he seems to have an 
annual motion in the heavens, and to rise 
and set continually in different parts of 
them ; which is certainly occasioned by 
the daily motion of the earth in its orbit, 
or path round the sun, which it completes 
in the space of a year. 

or Tin SOLAB 8T8TIX. 

It is fully proved that the planets, with 
the earth which we inhabit, and also the 
moon, revolve round the sun, which is 
fixed in the centre of the system. There 
are two kinds of planets, primary and 
aacondaiy. The^first move round the 
min, and respect him onfy as the centre of 
their motions. The secondaiy planets, 
called also satellites or moons, are small- 
er planets, revolving round the primaiy, 
while thev, with me primary planets, 
about which they move, are carried round 
the son. The planets move round the 
mn at various distances, some being much 
nearer to him than our earth, and others 
being much fiuther off. There are 11 
primary planets* which are situated, with 
wemect to their distances fh>m the sun, as 
Amows: Ifercuiy }i ; Venus 9 ; the 
Earth ; Ifarn S ; Ceres, Pallas, Juno, 
Vesta, Jupiter 2^-; Saturn I; ; and the 
Hersdiel planet, or the Georgium Sidus 
V. (See plate I. Astronomy.) Of these 
our earth is accompanied by one moon, 
Jnpiterhas four moons, Saturn has seven 
iBOons, and the Herschel planet has six 
moons. None of these moons, except our 
own, can be seen without a good tele- 
Mope. The other five planets do not ap- 
pear to have ai^ satellites, or moons. All 
the planets move round the sun from west 
to east, and in the same direction do the 
moons revolve round their primaries, ex- 
cepting thoM of the Herschel. planety 

VOL.n. 



which seem to move in a contrary direc- 
tion. The paths in which they move 
round the sun are called their orbits. 
These orbits are elBptical ; but the ec- 
centricity of the ellipses is so small, that 
they approach very nearly to circles. 
They perform their revolutions also in 
very different periods of time. The time 
of performing their revolutions is called 
their year. The planets are evidently 
opaque bodies, and they shine only by 
reflecting the light which they receive 
from the sun; for Mercury and Venus, 
when viewed by a telescope, often ap- 
pear to be only partly illuminated, and 
nave the appearance of our moon when 
she is cusped or homed, having the iUu- 
mined part always turned towards the sun. 
From tne appearance of the boundary of 
light and shadow upon their surfaces, we 
conclude that they are spherical ; which 
is confirmed by some of them having been 
found to turn periodically on their axes. 
Venus and Mercury, being nearer to the 
sun than our earth, are called inferior pla- 
nets, and all the rest, which are without 
the earth's orbit, are called superior pla- 
nets. That the first go round the sun is 
certun, because they are seen sometimes 
passing between us and the sun, and some- 
times Uiey go behind it That their or- 
bits are within that of the earth is evident, 
because they are never seen in opposi- 
tion to the sun, that is, appearing to rise 
from the horizon in the east when the sun 
is setting in the west, which is another 
proof that the earth is not the centre of 
celestial motions. On the contrary, the 
orbits of all the other phuiets surround 
that of the earth ; for they sometimes are 
seen in opposition to the sun, and they 
never appear to be homed, but always 
nearly or quite full, though sometimes 
Mars appears a little nbbous, or some- 
what deficient fVom full. 

Since all the planets move round the 
sun in elliptical orbits, the sun itself is 
situated in one of the foci of each ellipse. 
That focus is called the lower focus. If 
we suppose the plain of the earth's ori>it^ 
which passes through the centre of the 
sun, to be extended in every direction as 
liftr as the fixed stars, it will mark out 
among them a great circle, which is the 
ecliptic ; and with this the situations of 
the orbits of all the other planets are com- 
pared. The planes of tne orbits of all 
the other planets must necessarily pass 
throu|^ the centre of the sun ; but if ex- 
tended as far as the fixed stars, they fbrm 
eircles different from one anodier, as als6 
f^m the ecliptic ; one part of eadi orbit 
being on th9 norUi, and the other on Aa 
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•outhndeof the ecliptic. Therefore the 
orbit of each planet cuts the ecliptic in 
two opposite pointf, which are called the 
nodes of that particular planet, and the 
nodes of one planet cut the ecliptic in 
pUnes different from the nodes of another 
planet A line passing from one node of 
a planet to the opposite node, orthe Hne 
in which the plane of the orbit cuts the 
ecliptic, is called the line of nodes. That 
node where the planet passes from the 
south to the nora side of the ecliptic is 
called the ascending node, and the other 
is the descending node. The angle which 
the planeofaplanet'sorbit makes with the 
plane of the ecliptic b called the inclina- 
tion of that planet's orbit Thus, fig. 3. 
Plate n. where F represents the sun, the 
points A and B represent the nodes, and 
the line AB the line of nodes fonned by 
the intersection of the planes of the orbits 
C and D. The angle E F G is the angle 
of inclination of the planes of the two 
orbits to each other. A Hne drawn from 
the lower focus of a planet's orbit {viz, 
where the sun is) to either end of the con« 
jugate axis of its orbit, (which line is 
equal to half the transverse axis) is called 
the mean distance of the planet from the 
sun. But, according to some, the mean 
distance is a mean proportional between 
the two axes of that planet's orbit The 
distance of either focus from the centre 
ofthe orbit is called its eccentric!^. The 
two ptnnts in a planet's orbit, which are 
farthest and nearest to the body round 
which it moves, are called the apsides; 
the former of which is called the higher 
apsis, or aphelion; the latter is called the 
lower apsis, or perihelion. The diame. 
ter which joins these two P^nts is called 
the line of the apsides, when the sun 
and moon are nearest to the earth, thej 
are said to be in perigee. When at their 
greatest distance from the earth, they are 
said to be in apogee. When a planet is 
situated so as to be between Uie sun and 
the earth, or so that the sun is between 
the earth and the plane^ then that planet 
b said to be in conjunction with the sun. 
When the earth is between the sun and 
any planet, then that planet is said to be 
in opposition. It is evident that the two 
inferior planets must have two conjunc- 
tions with the sun, and the superior pla- 
nets can have only one, because tiiev can 
never come between the earth and the 
sun. When a planet comet directly be- 
tweenusandthe sun, it appears to pass 
over the sun's disc, or surface, and this is 
called the transit of the planet. When a 
planet moves from west to east, viz. ac- 
cording to the order of the ngna, it is 



said to have direct motion, or to be i» 
consequentia. Its retrograde motion, or 
motion in antecedentia, is when it iq>pears 
to move from east to west, viz. contraiy 
to the order of the ngns. The place that 
any planet appears to occupy m the ce- 
lestial hemisphere, when seen by an ob- 
server supposed to be placed in the sun* 
is caUed its heliocentric place. The place 
it occupies, when seen from the earth, is 
called its geocentric place. 

The planets do notmove with equal ve- 
locity in every part of their orbits, but they 
move faster wnen they are nearest to the 
tun, and slower in Ihe remotest part of 
their orbits ; and they all observe thi» 
remarkable law, that if a strugfat line be 
drawn from the planet to the son, u&<i 
this line be supposed to be carried along 
by the periodiGid motion of the planet, 
then the areas which are described by 
this right line and the path of the planet 
are proportional to the times of the pla- 
net's motion. That is, the area described 
in two days is double that which is de- 
scribed in one day, and a third part of 
that which is described in six days, though 
the arcs or portions of the orbit described 
are not in that ratio. The planets, being* 
at different distances from the son, per- 
form their periodical revolutions in diffep- 
ent times : but it has been found thst the 
cubes of their mean distances are con- 
stanUy as the squares of tiieir periodical 
times ; viz. of the times of their perform- 
ing their periodica] revolutions. Theae 
two last propositions were discovered by 
Kepler, by observations on the planets ; 
but Sir Isaac Newton demonstrated, that 
it must have been so on the principle of 
gravitation, which formed the basis of his 
theory. This law of universal attraction, 
or gravitation, discovered by Newton, 
completely confirms tiie system of Coper- 
nicus, and accounts for all the phenomena 
which were inexpficable on anv other 
theory. The sun, as the largest oody im 
our system, forms the centres attraction, 
round which all the {Janets move ; hot it 
must not be considered as the only body 
endued with attractive power, for all the 
planets also have the property of attrac- 
tion, and act upon each other as weH as 
upon the sun. The actual point there- 
fore about which they move will be the 
common centre of gravit]r of all the bo- 
dies which are incmded incur system; 
that is, the son, with the primary and 
secondary planets. But because the bulk 
of the sun greatly exceeds that of all the 
planets put together, this point is in the 
Dody of^the sun. The attraction of the 
planeti on each other also aofflewhat dia* 
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lorbs their motions, and causes some ir- 
tegularities. It is this mutual attraction 
between them and the sun, that prevents 
them from flyine off from Uieir orbits by 
the centrifugal force which is generated 
by their reTolvinff in a curve, while the 
eentrifugal force keeps them from fidling 
into the sun by the force of gravity, as 
they would do, if it were not for this mo- 
tion impressed upon them Thus these 
two powers balance each other, and pre- 
•crre order and regularity in the system. 
It it well known, that if, when a body is 
projected in a straight line, it be acted 
upon by another force, drawing it towards 
a centre, it will be made to describe a 
curve, which will be either a circle or an 
ellipsis, according to the proportion be- 
tween the projectile and centripetal 
force. If aphmet at B (fig 3, Plate H) 
gravitates, or is attracted towards the sun, 
S, so as to fall from B to y, in the time 
that the projectile force would have car- 
ried it from B to X, it wiU describe the 
curve B Y, by the combined action of 
these two forces, in the same time that 
the projectile force singly would have 
carried it from B to X, or tne gravitating 
power singly have caused it to descend 
from B to jf ; and these two forces being 
duly proportioned, the planet obeying 
them both will move in toe circle BYT 
V. But if, whilst the projectile force 
would carry the planet from Biob, the 
sun's attraction shoved bring it down from 
B to 1, the gravitating power would then 
be too strong for the projectile force, and 
would cause the planet to describe the 
curve B C. When the planet comes to 
C, the gravitating power (which always 
increases as the square of the distance 
from the sun, S, diminishes) will be yet' 
8tron|[er for the projectile force, and by 
conspiring in some degree therewith, 
will accelerate the planers motion all the 
way from C to K, causing it to describe 
the jocsB C, C D, D E, E F, &c. all in 
emial times. Having its motion thusac- 
c^erated, it thereby acquires so much 
centriAigal force, or tendency to fly off at 
K, in the line K ib, as overcomes the sun's 
attraction ; and the centrifugal force be- 
ing too great to allow the planet to be 
brought nearer to the sun, or even to 
move round him in the circle ib / m n, &c. 
it goes off, and ascends in the curve K L 
If N, &c. its motion decreasing as gradu- 
ally from K to B as it increased from B to 
K, because the sun's attraction now acts 
againstthe planet's projectile motion just 
as much as it acted with it before. IVhen 
the planet has got round to B, its projec- 
tile force is as much diminished from its 



mean state as it was augmented at K ; 
and so the sun's attraction being more 
than sufficient to keep the planet from 
going off at B, it describes the same orbit 
over again, by virtue of the same forces 
or powers. A double projectile force 
win always balance a quadruple power of 
graviQr. Let the planet at B have twice 
as great an impulse from thence towards < 
X as it had before ; that is, in the same 
length of time that it was projected from 
B to 6, as in the last example; let it now be 
projected from B to c, aiid it will re(}uire 
four times as much gnvity to retain it m its 
orbit ; that is, it must fall as far as from B 
to 4 in the time that the projectile force 
would carry it from B to C, otherwise it 
would not describe the curve B D, as is 
evident from the figure But in as much 
time as the planet moves from B to C, in 
the higher part of its orbit, it moves from 
I to K, or from K to L, in the lower part 
thereof; because, from the joint action of 
these two forces., it must always describe 
equal areas in equal times throughout its 
annual course. These areas are repre- 
sented bv the triangles B S C, C S D, D S E» 
E 8 F, kc. whose contents are equal to 
one another from the properties of the 
ellipsis. We have now given a ^neral 
iclea of the solar ^stem ; we shaU next 
describe the bodies that compose it 

Of the 9un The sun, as the most con- 
spicuous and most important of all tiie 
heavenly bodies, wouldnaturally claim the 
first place in the attention of astronomers. 
Accordingly, its motions were first stu- 
died, and they have had considerable in- 
fluence on all the other branches of the 
science. That the sun has a motion of 
its own, independent of the apparent di- 
urnal motion common to all the heavenly 
bodies, and in a direction contrary to ihit 
motion, is eauly ascertained^ by observing 
with care the changes which take place 
in the stany hemisphere during a com- 
plete year. If we note the time at which 
any particular star rises^ we shall find that 
it rises somewhatsooner every successive 
day, till at last we lose it altogether in 
the west But if we note it after the in- 
terval of a year, we shall find it risingpre- 
cisefy at the same hour as at first Those 
stars which are situated nearly in the 
track of the sun, and which set soon after 
him, in a few evenings lose themselves 
altogether in his rays, and afterwards 
make their appearance in the east before 
sunrise. The sun then moves towards 
them in a direction contrary to his diurnal 
motion- It was by observations of this 
kind that the ancients ascertained his or- 
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bit But at present tliit is done with 
greater precision, by observing creiy day 
the height of the sun when it reaches the 
meridian, and the interval of time which 
elapses between his passing the meridian 
and that of the stars. The first of these 
observations gives us the sun's daily mo- 
tion northward or southward, in the di- 
rection of the mericUan ; and the second 
g^ves us his motion eastward in the direc- 
tion of the parallels ; and by combining 
the two together we obtain his orbit The 
height of the sun from the horizon, when 
it passes the meridian, on the arch of the 
meridian between the sun and the horizon, 
is called the sun's altitude. The ancients 
ascertained the sun's altitude in the fol- 
lowing manner: — ^They erected an up- 
right pillar at the south end of a meridi- 
an line, and when the sliadow of it exact- 
ly coincided with that line, they accurate- 
ly measured the shadow's length, and then, 
knowing the height of the pillar, they 
found by an easy operation in plain trigpo- 
nometry, the altitude of the sun's upper 
limb, whence, after allowingfor the appa- 
rent semidiameter, the altitude of the 
•Un's centre was known. But the methods 
now adopted are much more accurate. 
In a known latitude, a large astronomical 
Quadrant, of six, eight, or ten feet radius, 
is fixed truly upon the meridian; the 
limb of this quadrant is divided into mi- 
nutes and smaller subdivisions, by means 
of a vernier, and it is furnished with a te- 
lescope, having cross hairs, &c. turning 
properly upon the centre. By this instru- 
ment the altitude of the sun's centre is 
veiy carefully measured, and the proper 
deductions made. The orbit in wluch the 
sun appears to move is called the ecUp- 
tic. It does not coincide with the equa- 
tor, but cuts it, forming with it an angle, 
which, in the year 1769, was determined 
by Dr. Maskelyne at 23** 28' 10^', or 
23''.46944. This angle is caUed the obU- 
quity of the ecUptic. 

It is known mat the apparent motion 
of the sun in its orbit ts not uniform. 
Observations made with precision, have 
ascertained, that the sun moves fastest in^ 
the point of his orbit situated near the 
winter solstice, and riowest in the oppo- 
site point of hiB orbit near the summer 
solstice. IVhen in the first point, the sun 
moves in 24 hours 1^.01943 ; in the se- 
cond point he moves only 0°.95319. The 
daily motion of the sun is constantly va- 
rying in every place of its orbit between 
these two points. The medium of the 
two is u«.98632, or 59' 11", which is the 
daily motion of the sun alxmt the begin- 



ning of October and April. It has been 
ascertained that the variation in the an> 
gular velocity of the sun is very nearly- 
proportional to the mean angular distance 
of it from the point of its orbit where its 
velocity is greatest It is natural to think, 
tliat the distance of the sun from the earth. 
varies as well as its angular veloci^. 
This is demonstrated by measuring the 
apparent diameter of the sun. Its dia- 
meter increases and diminishes in the 
same manner, and at the same time, with 
its angular velocity, but in a ratio twice 
as small. In the beginning of January, 
his apparent diameter is about 32^ 39"% 
and at the beginning of July it is about 
3r 34 ', or more exactly, according to 
De la Place, 32' 35" ss 1955^' in the first 
case, and 31' 18" s 1878" in the second. 
Opticians have demonstrated, that the 
distance of any body is always reciprocal- 
ly as its apparent diameter. The sun must 
follow the same law ; therefore iti distance 
from the earth increases in the same pro- 
portion that its apparent diameter dimi- 
nishes. In that point of the orbit in which 
the sun is nearest the earth, his apparent 
diameter is greatest, and his motion swift- 
est; but when he is m the opposite point, 
both hit diameter and the rapidly of his 
motion are the smallest possible. 

To determine the distance of the sun 
from the earth has always been an inte- 
resting problem to astronomers, and they 
have tried every method which astronomy 
or geometry possesses, in order to resolve 
it The amplest and most natural is that 
which mathematicians employ to measure 
distant terrestrial objects. From the two 
extremities of a base, whose length is 
known, the angles which the visual rays 
from the object, whose distance is to be 
measured, make with the base, are mea> 
sured by means of a quadrant ; their sum 
subtracted from 180^ gives the angle 
which these rays form at the object where 
they intersect This angle is called the 
paiallax, and when it is once known, it is 
easy, by means of trigonometry, to ascer- 
tain the distance of the object. Let A B, 
in fig. 4^ be the given base, and C the ob- 
ject whose distance we vrish to ascertain. 
The angles CAB andC B A, formed by 
the rays C A and C B with the base, may 
be ascertained by observation ; and their 
sum subtracted from 180^ leaves the an- 
gle A C B, which is the parallax of the 
object C. It gives us the apparent size 
of the base A B, as seen from C. When 
this method is applied to the sun, it is ne- 
cessaiy to have the largest possible base. 
Let us suppose two observers on the 
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i meridian, observing^ at the same in- 
stant the meridian altitude of the centre 
of the sun, and his distance from the same 
pole. The difference of the two distan- 
ces observed will be the angle under 
which the line which separates the obser- 
vers will be seen from the centre of the 
sun. The position of the observers gpves 
this line inr parts of the earth's radius. 
Hence it is easy to determine, by obser- 
Tation, the angle at which the semidi- 
ameter of the earth would be seen from 
the centre of the sun. This angle is the 
Sim's parallax. But it is too snudl to be 
determined with precision by that me- 
thod. We can only conclude from it, 
that the sun's distance from the earth is 
at least equal to 10,000 diameters of the 
earth. Other methods have been disco- 
Tered for finding the parallax with much 
greater precision. It amounts very near- 
er to 8".8 : hence it follows, that the dis- 
tance of the sun from the eaith amounts to 
at least 23.405 semidiametersof the earth. 
- Tlie sun was long considered, from its 
constant emanation of heat and light, as 
an immense ^lobe of fire. When viewed 
through at^escope, several dark spots 
are visible on its surface, which are of 
various sizes -and durations. From the 
motion of these spots, the sun has been 
found to move round its axis, and its axis 
is found to be inclined to the ecliptic. 
Various opinions have been formed re- 
specting tnese spots ; they have been con- 
sidered as opaque islands in the liquid 
igneous matter, and by some as pits or 
c^avities in the body of the sun. In 1788, 
Hr. King published a Dissertation on the 
Sun, in which he advanced, that the real 
body of the sun is less than its apparent 
diameter ; that we never discern the real 
body of ihe sun itself except when we 
behold its spots ; that the sun is inhabit- 
ed as well as our earth, and is not ne- 
cessarily subject to burning heat; and 
that there is in reality no violent element- 
ary heat existing in the ravs of the sun 
themselves essentially, but that they pro- 
duce heat only when they come into con- 
tact with the planetary bodies. Several 
▼ears alter this, Mr. Herschel published 
nis theory of the nature of the sun, which 
b briefly as follows : he considers the sun 
as a most magnificent habitable riobe, 
MUTOunded by a double set of clouds. 
Those which are nearest its opaque body 
are less bright, and more closely connect- 
ed together, than those of the upper stra- 
tum, which form the luminous apparent 
globe we behold. This luminous exter- 
Ml matter Is of a phosphoric nature, hav- 



ing several accidental opening^ in it, 
through which we see the sun's body, or 
the more opaque clouds beneath. These 
openings form the spots that we see. 

Mercury. This planet being the nearest 
to the sun, and the least in magnitude, is 
very seldom visible. It never appears more 
than a few degrees from the sun's disc, 
and is generally lost in the splendour of 
the solar beams. On this account astro- 
nomers have had few opportunities of 
making accurate observatioits upon it; 
no spots have been observed upon it, con- 
sequently the time of its rotation on its 
axis is not known. Being an inferior pla- 
net, it consequently must shew phases 
like the moon ; and it never appears quite 
full to us. It is seen sometimes passing 
over the sun's disc, which is called its 
transit 

Venu9 is the brightest, and largest to 
appearance, of all we planets, and is dis- 
tinguished from the rest by her superio- 
rity of lustre. It is genersJly called the 
Morning or Evening Star, according as it 
precedes or follows the apparent course 
of the sun. Some have thought that they 
could discover spots upon its disc, but 
Herschel has not been able to see them ; 
consequently, the time of rotation round 
its axis is not decidedly known. Venus al- 
so appears with phases, and transits some- 
times take place, which are of very g^at 
importance in astronomy. 

The Earth, which we inhabit, is, as has 
been proved, a globular body ; it is not, 
however, a perfect sphere, but a spheroid, 
having its equatorial diameter longer than 
the polar diameter, or axis, it is conse* 
quently flattest at the poles, and more 
protuberant at the equator. The diame- 
ter at the equator is 7893 English miles ; 
that at the pole is 7928 miles. The sur- 
face of the earth is much diversified with 
mountains and vallies, land and water. 
The highest mountains in it are the An- 
des, in South America, some of which are 
about four miles in perpendicular altitude. 
About two-thirds of the g^obe is covered 
with water. In consequence of the earth's 
being a fflobe, people standing upon op- 
posite sides of it must have their feet to- 
wards each other. When in this situa- 
tion, they are called antipodes to each 
other. Hence it appears tnat there is no 
real up or down ; for what is up to one 
country is down to another. It must seem 
strange to those who are ignorant of the 
shape of the earth, to suppose, that if we 
could bore a hole downwards, deep 
enough, we should come to the other 
side of the worid» where we should find 
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ft surface and sky like our own ; yet, if 
we reflect a moment, we shall perceive 
that this is perfectly true. As we are 
preserved in our situations by the power 
of attraction, which draws us towards 
the centre of the earth, we call that di- 
rection down which tends to the centre, 
and the contrary. We mentioned before 
that the earth has two motions, the one a 
diurnal motion round its own axis, the 
other an annual motion round the sun. 
It is the former which causes light and 
darkness, day and nig^t ; for when one 
side of the earth b turned towards the 
sun, it receives his rays, and is illuminat- 
ed, cauunp day ; on the contranr, when 
one side of the earth is turned from the 
sun, we are in darkness, and then we have 
night We see, therefore, by how much 
more simple means this change is effect- 
ed, than they imagined, who supposed 
that the earth was nxed, and that the iro- 
mense globe of the sun was whirled round 
the earth with the amazing velocity that 
would be necessary- Twuight is owing 
to the refraction of the rays of lig^t by 
our atmosphere, through which they pass, 
and which, by bending them, occasion 
some to arrive at a part of the earth that 
could not receive any direct rays from 
the sun. It is the annual motion of the 
earth round the sun which occasions the 
diversity of seasons. To understand this, 
we must observe, what has been already- 
mentioned, that the axis of the earth is 
inclined to the plane of its orbit 23J°, 
and it keeps always parallel to itself; 
that is, it is always directed to the same 
star. Let fig. 5, Plate II, represent the 
earth in different parts of its elliptic or- 
bit. In the spring, the circle which se- 
parates the light from the dark side of 
the globe, called the terminator, passes 
through the poles n, t, as appears in the 
position A. The earth, then, in its diur- 
nal rotation about its axis, has every part 
of its surface as long in light as in shiule ; 
therefore the days are equal to the nights 
all over the world, the sun being at that 
time vertical to the equatorisl parts of 
the eartli. As the earth proceeds in its 
orbit, and comes into the position B, the 
sun becomes vertical to those parts of the 
earth under the tropic, and the inhabi- 
tants of the northern hemisphere will en- 
joy summer, on account of the solar rays 
falling more perpendicularly upon diem ; 
they will also have their days longer than 
their nights, in proportion as they are 
more distant from the equator; and those 
within the polar circle, as will be perceiv- 
ed by the ngure, will have constant day- 



light At the same time the inhabitants^ 
of the southern hemisphere have winter, 
their days being shorter than their nirfata^ 
in proportion as they are farther from 
the equator; and the inhabitants of the 
polar regions will have constant night. 
The earth then continues its course to the 
position C, when the terminator again 
passes through the poles, and the days 
and nights are eaual. After this the 
earth advances to the position D, at which 
time the inhabitants of the northern he- 
misphere have winter, and their days are 
shorter than their nights. The positions 
B and D are the solstitial points, and A 
and C the equinoctial points ; they are 
not equidistant from each other, because 
the sun is not in the centre, but in the 
focus of the ellipsis. In summer, when 
the earth is at B, the sun is frrther from 
it than in the winter, when the earth is at 
D ; and in fact, the diameter of the sun 
appears longer in winter than in summer. 
The difference of heat is not owing to the 
sun's being nearer to us, or more remote, 
but to the degree of obUquity with whidi^ 
its rays strike any part of the earth. 

The Moim is, next to the sun, the most 
remarkable of the celestial objects. Its 
form is spherical, like that of the earth 
round which it revolves, and by which it 
is carried round the sun. Its orbit is also 
elliptical, having the earth in one of the 
foci of the ellipsis. The moon always 
keeps the same side towards the earthy 
shewing only at one time a little mere of 
one side, and at another time a little more 
of the other side. When the moon is 
viewed through a good telescope, its sur- 
face appears covered with ridges, moun- 
tains, pits, and cavities of great variety. 
Some parts of its surface also reflect less 
light than the rest It has been conjec- 
tured that the part which reflects the 
least light is water, and the brightest part 
land. The heights of the lunar moun- 
tains were formerly supposed to be much 
greater than those of our earth ; but Dr. 
Herschel has demonstrated that very few 
are more than half a mile high, and the 
highest little more than a mile. Several 
voloanos, or burning mountains, have 
been discovered in it It has been doubt- 
ed whether the moon has an atmosphere 
like ours, but the latest observations ap- 
pear to prove that it has. The moon is 
seen by means of the light which comes 
to it from the sun being reflected from it 
Its changes or phases depend upon its 
situation relatively to the earth sjid the 
sun. When the moon is in opposition to 
the sun, the enlightened side is turned 
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towards the earth, and it appears full ; 
when the moon is in conjunction with the 
«un, its dark side is turned towards us, 
and it is inTisible. As it proceeds in its 
oibit, a sdmU part of the enlightened side 
is seen, and then we have a new moon ; 
and we continue to see more and more of 
the enlightened side, as the moon ap. 
proaches to the state of opposition, or full 
moon. The waning or decreasing of the 
moon takes place in the same manner, 
but in acontnry order. The earth must 
perform the same office to the moon that 
the moon does to us; and it will appear 
to the inhabitants of the moon (if there 
be any), like a very ma^ficent moon, 
being to them about 13 tunes as big as 
the moon to us, and it will also have the 
same chang^ or phases. The moon's mo- 
tion is subject to many irregularities, on 
account of the inclination of its orbit to 
the plane of the ecliptic, and the attrac* 
tion of the sun and the other planets. 

The moon has scarcely any difference 
of seasons i her axis bemg almost per- 
|>endicular to the ecliptic. What is very 
singular, one half of her has no darkness 
at all, the earth constantly affording it a 
strong hgfat in the sun's absence : while 
the other half has a fortnight's darkness, 
and a fortnight's fight, by turns. Our 
earth, as we have already observed, is un- 
doubtedly a moon to the moon ; waxing 
«nd wamng regularly, but affording her 
13 times as much fight as she does us. 
When she changes to us, the earth ap- 
pears full to her ; and when she is in her 
first quarter to us, the earth is in its third 
quarter to her ; 9nd vice vet'ta. But from 
one half of the moon the earth is never 
seen at all : from the middle of the other 
hal^ it is always seen over head ; turning 
round almost 30 times as quick as the 
moon does. From the circle which limits 
oar view of the moon, only one half of 
the earth's side next her is seen; the 
other half being hid below the horizon of 
all places on that circle. To her, the 
earth seems to be the biggest body in the 
universe. As the esrth turns round its 
axis, the several continents, seas, and 
islands^ appear to the moon's inhabitants 
fike so msny wpotM of <fifferent forms and 
brightness, moving over its surftce ; but 
muchfidnter at some times than oUiers, 
as our clouds cover them or leave them. 
By these spots the Lunarians can deter- 
■luie the time of the earth's diurnal mo- 
tion, just as we do the motion of the son: 
and perhaps they measure their time by 
the motion of thie earth's spots ; for they 
cannot have a truer diaL The moon's 
axis is so nearly perpendicular to the 



ecfiptic, that the sun never removes 8en« 
sibly from her ec^uator ; and the obliquity 
of her orbit, which is next to nothing as 
seen from the sun, cannot cause the sun 
to decfine sensibly from her equator. 
Yet her inhabitants are not destitute of 
means for ascertaining the leneth of their 
year, though their method ana ours must 
differ. For we can know the length of 
our year by the return of our equinoxes : 
but the Lunarians, having always equal 
day and night, must have recourse to 
another method; and we may suppose 
they measure their year, by observing 
when either of the poles of our earth be- 
gins to be enUghtened, and the other to 
disappear, which is always at our equi- 
noxes, they being conveniently situated 
for observing great tracts of land about 
our earth's poles, which are entirely un- 
known to us. Hence we may conclude, 
that tihe year is of the same absolute 
lengfth both to the earth and moon, though 
very different as to the number of days ; 
we having 365^ natural days, and the Lu- 
narians only ^^-Xt every day and night in 
the moon being as long as 29^ on the 
earth. 

Man is not so bright as Venus, nor 
even as Jupiter, though nearer to the 
sun. Its colour is a fittie reddish. Some 
spots have been observed upon its sur- 
face, from which its rotation round ita 
axis, and the inclination of its axis to the 
plane of its orbit, have been determined. 
This planet sometimes appears gibbous, 
but never homed, like the moon, which 
shews that his orbit includes that of the 
earth, and that he shines by a borrowed 
fight 

Ceres Ferdkumdea is a very small pla- 
net, situated next without Mars : it was 
discovered on the first day of the present 
century, by Mr. Piazzi, an Italian astro- 
nomer. 

PoBm is another very small planet, dis- 
covered by Dr. Olbers of Bremen, on the 
28th of March, 1802. Two others have 
also been discovered, one by M. Harding, 
and the other by a pupil of Dr. Olbers. 
To these have been given the names of 
Juno and Vetta. These planets Dr. Hers- 
chel proposes to call asteroids, because 
they are so much smallerthan any of the 
other plsnets. 

JupUer is the brightest planet next to 
Venus. When viewed by a telescope, 
several belts are observed across its disc, 
paraUel to its equator: these belts are 
variable, and are supposed to be ranges 
of clouds in the atmosphere of the planet. 
Jupiter is surrounded by four moons, of 
different sizes, wbich move about it in 
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different times. These moons sre some- 
times eclipsed by the shsdow of Jupiter 
Ikllini^ upon them ; and the eclipses lure 
been found of grest use in deteimining 
the longitudes of different places on the 
earth : Er. Suppose two observers of an 
eclipse, one at London, the other at the 
Cape of Good Hope, the eclipse wiU ap- 
pear at the same instsnt of time to both ; 
but being situated under different meri- 
dians, they count different hours, accord- 
ing to which the difference of their lonn- 
tude is found. Thus, if an emersion of a 
satellite is observed at London 9^33^12'^ 
and at another place 10»» 4& 45", the dif- 
ference of time is 1»» 13' 33"; of course 
that other place U 18° 23' 15" east of 
London. 

The eclipses of Jupiter's satellites have 
been applied also to measure the veloci- 
tv of hght : by comparing the times of 
the apparent entrance and emersion of 
the satellites with tables calculated for 
the mean distances of the earth from the 
satellite, the viuble emersion at the least 
distance is found to happen about eight 
minutes sooner ; and at the greatest ms- 
tance about eight minutes later than the 
tables: consequently, a ray of light is 
about 16 minutes in passing through the 
earth's orbit, or eight minutes in coming 
from the sun to the earth. If therefore 
the distance be 95,000,000 of miles, the 
velocity of light per second is equal to 



Saium can hardly be seen by the naked 
eye. When ezammed by a telescope, it 
exhibits a veiy remarkable appearance. 
It is surrounded bv a thin, flat, broftd, lu- 
minous ring, which surrounds the body of 
the planet, but does not touch it This 
ring casts a strong shadow upon the pU- 
net, and is divided into two, by a distinct 
line in the middle of its breadth. The 
rings are circular, but appear elliptical 
from being viewed obliquely* 

According to Dr. Herschel, the dimen- 
sions of the rings, and the space between, 
are as follows : 



95,000,000 ^ 

8X60 
eondneariy. 



i 198 thousand miles in a se- 



Inner diameter of the smaller 

ring 146,345 

Outside diameter of ditto . . 184»393 
Inner diameter of the larger ring 190,246 
Outside diameter of ditto . . 204^883 
Breadth of the inner ring . . 20,000 
Ditto . . . outer ring . . 7,200 
Ditto of vacant space . . . 2,839 

Besides this ring, Saturn has seven 
moons of different sizes, and its body is 
surrounded also by belts, like those of 
Jupiter. 

The Benchel planet, with its six satel- 
lites, have been entirely discovered by 
Dr. Herschel. It cannot be seen without 
a telescope, but it does not require m 
powerful one. The satellites cannot be 
seen without the most powerful tele- 
scopes. We shall subjoin m the opposite 
page a table, which will contain a number 
of particulars relating to the planets, that 
will be found of great utility to the reader. 
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or C0XST8. 

Besides these planets already mention- 
ed, there are some other bodies which re- 
volve round the sun, called comets. They 
move in very eccentric ellipses, and their 
periods of revolution are so long", and so 
uncertainly known, that few are ever ob* 
served twice. They are only seen by us 
when they are in that part of their orbit 
which is nearest to the sun, and then they 
move so fast, that they soon become agiun 
invisible to us i the number of comets is 
unknown ; numbers of small ones have 
been discovered by telescopes. Their 
distances ' are inconceivably great, and 
most of them move entirely beyond the 
planetary orbits, though some have de- 
scended below Mars. Their appearances 
are veiy different Some appear only a 
faint vapour ; others have a nucleus, or 
solid pwt, in the middle. When they 
approach the sun, they put forth the ap- 
pearance of a beard, or tail, of luminous 
matter, which is sometimes of astonishing 
length. These tails are' always directed 
from the sun. There are three comets, 
viz. of 1680, 1744, and 1759, that deserve 
to have a farther account given of them. 
The comet of 1680 was remarkable fbr 
its near approach to the son ; so near, that 
in its perihelion it was not above a sixth 
part of the diametei^of the luminary from 
the surface thereof. The tail, like that of 
other comets, increased in length and 
brightness as it came nearer to the sun ; 
and grew shorter and ^nter, as it went 
farther from him knd from the earth, 
till that and the comet were too far off to 
be any longer visible. The comet of 1744 
was first seen at Lausanne, in Switzer- 
land, December 13, 1743, N. S. From 
that time it increased, in brightness and 
magnitude as it was coming pearer to the 
sun. Its diameter, ivhen at ^e distance 
of the sun from us, measured about one 
minute, which brings it out equal to 
three times the diameter erf* the earth. It 
came so near Mercuiy, that if itsattraction 
had been proportionable toitsmagnitude^ 
it was thought probable it would mive dis- 
turbed the motion of that |danet Mr. 
Betts, of Oxford, however, from some ob< 
servations made there, and at Lord Mac- 
clesfield's observatory at Sherbum, found, 
that when the comet wis at its least dis- 
tance from Mercury, and almost twice as 
near the sun as that planet was, it was 
still distant from, him a fiiBi part of the 
distance of the sun from the earth, and 
could therefore have no effect upon tike 
planet's motions. He Judged tlie (Somet 



to be at least equal in magnitude to the 
earth. He sajs, that in tne evening of 
January 23, this comet appeared exceed- 
ingly distinct and bright, and the diame- 
ter of its nucleus nearly equal to that of 
Jupiter. Its tail extended above 16 de- 
grees from its body ; and was in length, 
supposing the sun's parallax 10^', no less 
than 33 millions of miles. Dr. Bevis, in 
the month of May, 1744^ made four ob- 
servations of Mercury, and found the 
places of that planet, calculated from cor- 
rect tables, oiffered so litttJe from the 
places observed, as to shew that the co- 
met had no influence upon Mercury's mo- 
tion. The nucleus, which had before been 
always round, on the 10th of Febmaiy 
appeared oblong, in the direction of the 
tait and seemed divided into two parts, 
by a black stroke in the middle. One of 
the parts had a sort of beard, brighter 
than the tail : this beard was surrounded 
by two unequal dark strokes, that separa- 
ted the beard from the hair of the comet. . 
The odd phenomena disappeared the next 
day, and nothing was seen but irregular 
obscure spaees bke smoke in the middle 
of the tail ;.and the head resumedjts auu 
tural form. February 15, the tail was 
divided into two branches ; the eastern 
part about seven or eight degrees long, 
the western 24. On the 23d the tail be- 
gan to be bent ; it showed no tail till it 
was as near to the sun as the oibit of 
Mars ; the tail grew longer as it approach- 
ed nearer the sun; ami at its greatest 
length was computed to equal a third part 
of the distance of the earth Bntai the sun. 
The comet of 1759 did not make any con- 
siderable appearance, b^ reason of the 
unfavoun^Ie situation 6t the euth allthe 
time its tail might otherwise have been 
conspicuous ; the comet being then too 
near the sun to be seen byns; but de- 
serves our particular condderation, as it 
was the first that ever had its return fore- 
told. With respect to the real natuve and 
use of the comets in the Sjrstem^ we are 
entirely unacquainted. 

OF Tin vixxn stabs. 

The fixed stars are so called, becanse 
they are observed not to change their 
ptaoM in the heavens, iHB the plimets da 
They appearof an infinite variety of sizes; 
'yet,forconvemence,it is usual to class 
tiiem into six or s^en magnitudes ; thos, 
they are called stars of the first, second, 
&c. ma^tude. To the naked eye they 
kppear innumerable, but 6us is only the 
oonsequence of theirbeing scutteredin so 
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confused a manner/andbur not being able 
to see them all at one view. The whole 
number of stars visible to the naked eye is 
about 3186. But seldom above one-third 
of that number can be seen at one time. 
From the earliest ages they have been di- 
vided into groups, or constellations, which 
have been called by the names of various 
animals and obiects, from a supposed re- 
semblance to them; such as tne Great 
Bear, the Little Bear, the Swan, &c. The 
fixed stars are placed at a distance from us 
so great, that it cannot be ascertained by 
any means yet known : hence, they must 
shine by their own li^t, and not by the 
light which they receive fh)m our sun, as 
the planets do. Though it has been for- 
merly mentioned that the relative utua- 
tkms of the fixed stars do not vaiy, yet in 
&e course of several ages some variations 
have been observed among them. Some 
of the iarger stars have not the same pte- 
dse ntuations that ancient observations 
attribute to them, and new stars have ap- 
peared, while some others, which have 
been described, are now no longer to be 
found. Some stars are likewise found to 
have a periodical increase and decrease. 
iUny of the fixed stars, upon examination 
with the telescope, are round to consist 
of two. Besides the phenomena already 
mentioned, there are many nebulae, or 
parts of the heavens^ which are brif^ter 
than the rest The most remarkable of 
these is a broad irreg^ular zone or belt, 
called the Milky-way. There are others 
much smaller^ and some so small, that 



they can be seen only by telescopes. If 
the telescope be directed to these ne- 
bulae, they are resolvable into clusters of 
stars, which appear as white clouds in in- 
struments of less force. Dr. Herschel* 
has rendered it highly probable, both 
from observation and well grounded con- 
jecture, that the starry heavens is replete 
with these nebulz or systems of stars, 
and that the Milky- way is that particular 
nebula in which our sun is placed. Rea- 
soning analoncally from the circum- 
stances with which we are acquainted, we 
may deduce, that the universe consists of 
nebulae or distinct sjrstems of stars ; that 
each nebula is composed of a prodigious 
number of suns or oodies, that shine by 
their own native splendour; and that 
each individual st^n is destined to give 
light to numbers ofworids that revolve 
about it What an augjust, what an amaz- 
ing conception doestlus give of the works 
ofthe Creator f Instead of one world and 
one sun, we find thousands and thousands 
of suns, ranged around us at immense 
distances, all attended by innumerable 
worlds, all in rapid motion, yet calm, re- 
gular, and harmonious, invariably keeping 
ftie paths prescribed them; and tnese 
worlds peopled with myriads of intelli« 
gent beings, foijned for endless progres- 
sion hi perfection and felicity. We shall 
now, in the form of a table, give the names 
of the constellations, and the number of 
stars observed in each by different astro- 
nomers. 
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Ursa Minor . . . • 
Ursa Major «... 

Draco 

Cepheus • . . . « 
Booths, ,^tophil : ; 
Corona Borealis . 
Hercules, En^^ounski • 

Lyra 

Cygnus, GaiSna . . 
Cassiopeia , . . . 
Perseus . , , . . 

Auriga 

Serpentarius, Ophiuchm 

Serpens 

Sagitta 

Aquila, VvUwr . . . 

Antinous 

Delphinus . . . « 
Equulus, Bqui »ectio , 
Pegasus, EqiiU9 • . 
Andromeda • • • • 
Trianguhim • . • • 



The LitUe Bear ... 8 
The Great Bear .... 35 

The Dragon 31 

Cepheus 13 

. 23 

The Northern Crown . . 8 
Hercules kneeling ... 29 

Theharp 10 

The Swan 10 

The Lady in her chur . . 13 

Perseus 29 

TheWagi^et .... 14 

Serpentanua .29 

The Serpent 18 

The Arrow 5 

The Eagle . . 7 
Antinous . . > 
The Dolphin ..... 10 
The Horse's Head ... 4 
The Flying Horse ... 20 

Andromeda 23 

ThcTriaoc^ • « . • . 4 
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Tytho. 


Hmmu. 


HaoMM 


7 


12 


24 


29 


73 


87 


32 


40 


80 


4 


51 


35 


18 


52 


54 


8 


8 


21 


28 


45 


113 


11 


17 
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18 


47 


81 


26 


37 


55 


29 


46 


59 
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40 


66 


15 


40 


74 


13 


22 


64 
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18 


12 
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23 
19 


71 


10 


14 


18 
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10 


19 


38 


89 


23 


47 


66 
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Ptolemy. 

Aries The Ram 18 

Taurus The Bull 44 



Gemini The Twias 

Cancer The Crab . . . . 

Leo The Lion • • • ? 

Coma Berenices , . . Berenice's Hair 5 

Virgo , TheVimn 

Libra, Chela "^ " ^ 



25 
23 

32 



The Scales 17 

Scorpio The Scorpion .... 24 

Sagittarius The Archer 31 

Capricomus .... The Goat 28 

Aquarius ..... The Water-bearer ... 45 

Pisces The Fishes 38 

Cetus The Whale 22 

Orion Orion , 38 

Eridanus, /%mu« . . . Eridanus, lAe Atver . . 34 

Lepus ...... The Hare 12 

Canis Major The Great Dog ... 29 

Cants Minor The Little Dog ... 2 

Argo Navis The Ship 45 

Hydra The Hydra 27 

Crater TheCup 7 

Corvus The Crow *T 

Centaurus The Centaur .... 37 

Lupus The Wolf 19 

Ara ....... The Altar 7 

Corona Australia . . . The Southern Crown . 13 

Piscis AustraHs . . . The Southern Fiih • . 18 



Tycho. 


Hereliiu. 


21 


27 


43 


51 


25 


38 


15 


29 


30 


49 


14 


21 


33 


50 


10 


20 


10 


20 


14 


22 


28 


29 


41 


47 


36 


39 


21 


45 


42 


62 


10 


27 


13 


16 


13 


21 
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13 
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19 


31 
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10 


4 





66 

141 

85 

83 

95 

43 

110 

51 

44 

69 

51 

108 

113 

97 

78 

84 

19 

31 

14 

64 

60 

31 

9 

35 

24 

9 

12 

24 



TBB FBW SOVTHSIUr COKSTBLLATIOVS. 



ColumbaNoachi Noah's Dove . 10 

Rober Carolinum The Royal Oak . 12 

Grus .... The Crane . . 13 

Phoenix . . . The Phenix . . 13 

Indus .... The Indian . . 12 

Pavo .... The Peacock. . 14 

Apus, ^if Iruiica The Bird of Paradise 11 



KiavB^MuMca The Bee or Fly. 4 

Chamaeleon . . The Chameleon 10 
T^anguhuD Australe The South Triangle 5 
Piscis Volans, Paner The Flying Fish 8 
Dorado, Xi/i««» . Tlie Sword Fish 6 
Toucan .... The American 

€>oo6e . . 9 
Hydnis .... The Water Snake 10 



HSySUTTS'S COKSTBLLATTOVB XAI»S OUT OT THS UlTTOBXED ST ARS. 



Lynx The Lytix . . . 

Leo Minor . . . . • The Little Lyon . 

Asterion et Chara . . The Greyhounds . 

Cerberus ..... Cerberus .... 

Vulpecula et Anser . . The Fox and Goose 

Scutum Sobieski . . • Sobieski's Shield . 

Lacerta The Lizard . . . 

Camelopardalus . . . The Camelopard . 

Monoceros The Unicom . . 

Sextans The Sextant . . 



Several stars observed by the ancients 
are now no more to be seen, but are de- 
stroyed; and new ones have appeared, 
which were unknown to the ancients. 
Some of them have also disappeared for 
some time and again become visible* 
We are also assured, from the observationi^ 
of astronomers, that some atars have been 



BeveKua. 
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23 
4 
27 
7 
10 
32 
19 
11 



53 

25 

35 

16 
58 
31 
41 



observed which never were seen before, 
and for a certain time the^ have distin- 
guished themselves by their superUtive 
lustre ; but afterwards decreasing, they 
vanished by deg^es, and were no more 
.to be observed. One of these stars beings 
first seen and observed by Hipparchus, 
the chief of the ancient astronomers, set 
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Kim upon compodng a catalo^e of the 
fixed stars, that by it postenty jnight 
leam whether any of the stars perish, and 
others are produced afresh. After seve- 
ral ages, another new star appeared to 
Tycho Brahe, and the astronomers who 
were contemporary with him ; which put 
him on the same design with Hipparchus, 
namely, the making a catalogue of the 
fixed stars. Of tffis, and other stars, 
which have appeared since that time, we 
have the following lustory by Dr. Hailey. 
•* The first new star in the chair of Cassi- 
opeia was not seen by Cornelius Gemma 
on the 8th of November, 1572, who says, 
he, that night, considered that part of the 
heaven in a very serene sky, and saw it 
not; but that the next night, November 
9, itappeared,withasplendour surpassing 
an the fixed stats, and scarce less bright 
than Venus. This was not seen by Ty- 
cho Brahe beftjre the 11th of the same 
month J but fix)m thence he assures us 
that it gradually decreased and died away; 
so asinMaPch,15r4, after sixteen months, 
to be no longer visible ; and at this day 
no «gns of it remain. Its place m the 
sphere of fixed stars, by the acurate ob- 
servations of the same Tycho, was 0» 9 
17' a !"»• • <V*, with 35** 45' north latitude. 
Such another star was seen, and observ- 
ed, by the scholars of Kepler, to begm 
to i4>pear on September 30, St Vet. 
anno 1604^ which was not to be seen the 
day before ; but it broke out at once, with 
a lustre surpassftg that of Jupiter, ai\d, 
like the former, it died away gradually, 
and in much about the same time dwap. 
peared totally, there remaining no foot- 
steps thereof in January, 1605-6. Tins* 
was near the ecliptic, following the right 
leg of Serpentarius ; and by the observa- 
tions of K^ler, and others, was m 7* SS** 
(X/ a ima • «f » with north latitude 1® 56^. 
These two seem to be of a distinct spe- 
dcs from the rest, and nothing like them 
has appeared fflince. Buthetweeh them, 
MX. in the year 1596, we have the first ac 
count of the wonderful starin CoDo Ceti, 
seen by David Fabricius on the 14th of 
August, as bright as a star of the third 
ma^itude, which has been since found 
to appear and disappear periodically ; its 
period being precisely enough seven re- 
volutions in six years, though it returns 
not always with the same lustre. Nor is it 
ever totally cxtingmshed, but may at all 
times be seen with a six feet tube. This 
was angular in its kind, till that in Collo 
Cvmi was discovered. It precedes the 
fiirt star of Aries !<> 40^, with 15« SV 
flouth latitude. Another new star was 



first discovered by William Jsgisonius in 
the year 1600, in Pectore, or rather in 
Eductione Colli Cygni, which exceeded 
not the Uurd magnitude. This, having 
continued some years, became at lengdi 
so small, as to be thought by solne to 
have disappeared entirely; but in the 
years 1657, 1658, and 1659, it again arose 
to tilie third magnitude ; though soon af- 
ter it decayed by degrees to the fifth or 
axth magnitude, and at this day is to bfe 
seen as such in 9« 18° SS' a l™* * <V>, with 
55^ 29' north latitude. A fifth new star 
was first seen by Hevelius in the year 
1670, on July 15, St. Vet. as a star of the 
third magiitude; but by the beginning of 
October was scarce to be perceived by the 
naked eye. In Aprilfollowingit was aKun 
as bright as before, or rather greater than 
of the thiid, magnitude^ yet wholly disap- 
peared about the middle of August. 
The next year, in March, 1672, it was 
seen again, but not exceeding the s\xth 
magnitude ; since when it has been no 
fiirther viable, though we have fi^c|uently 
sought for its return; its place is 9« 3*^ 
17' a iwi ♦ V, and has lat north 47° 28'. 
The sixth and Itet is that discovered by 
Mr. G. Kirch in the year 1686, and its pe- 
riod determined to be of 404^ days; and 
though it rarely exceeds the fifth magni- 
tude, yet is very regular in its returns, as 
we found in the year 1714. Since then 
we have watched, as the absence of the 
moon and clearness of the weather would 
permit, to watch the first begimjing of 
Its appearance in a six feet tube, that, 
beaSng a very great aperture, discovers 
most minute stars. And on June 15 last, 
it was first perceived like one of tlievery 
least telescopical stars ; but in the rest of 
that month and July, it gradually incre as- 
ed, so as to become in August visible to 
the naked eye, and so continued till the 
month of September. After that, it again 
died away by degrees ; and, on the 8th of 
December, at night, was scarcely discern- 
ible by the tube ; and, as near as could be 
guessed, equal to what it was at its first 
appearance on June 25, so that this year 
it nas been seen in all near six months, 
which is but little less than half its pe- 
riod; and the middle, and consequently 
the greatest brightness, falls about the 
lOthofSeptemher." 

The late improvements m astronomy, 
and particularly those in the construction 
of telescopes, have now given astrono- 
mers an opportunity of observing the 
changes which take place among tlie 
stars with much greater accuracy than 
could be fonnerly done; In a paper m the 
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76th voliime of the Philow^hical Truia- 
actioni, lAr. Edward Pigot gives a disser- 
tation on the stars suspected b j the astro- 
nomers of the last century to be chan^- 
able. For the grater accuracy in the in- 
vestigwion of his subject, he divides them 
into two classes; one containing those 
which are undoubtedly cbangeamey and 
the other those which are only suspected 
to be so. The fonner contains a list of 
f2 stars, from the first to the fourth mag- 
nitudes, including* the new one which ap- 
peared in Cassiopeia in 1572, and that in 
Serpentarius in 1004: the other contains 
the names of 38 stars, of all magnitudes, 
from the first to the seventh. He is of 
opinion, that the celebrated new star in 
Cassiopeia is a perioctical one, and that it 
returns once in 150 years. Keill is of the 
same opinion ; and Hr. Pigot thinks, that 
its not bein? orbserved at the expiration of 
each period is no alignment against the 
truth of that opinion ; •* since (savs he) 
perhaps, as witn most of the variables, it 
may, at different periods, have different 
dep;Tee3 of lustre, so as sometimes only 
to increase to the ninth magnitude ; and 
if this should be the case, its period is 
probably much shorter." For this reason, 
m September, 178i, he took a plan of the 
small stars near the place where it for- 
merly appeared; but in four years had ob- 
served no alteration. The star in Uie 
neck of the Whale had also been exa- 
mined by Mr. Pigot, from the end of 1782 
to 1786^ but he never found it exceed the 
sixth magnitude ; though Mr. Goodricke 
liad obs^ed it on the ninth of August to 
be of the second magnitude, and on the 
third of September, tiie same yeaiv it was 
of the thim magnitude. Mr. Pigot de- 
duced its period from its apparent equa- 
lity with a smaller star in the neighhour- 
hood, and thenc^ found it to be 320, 328, 
and 337 days. The most remarkable of 
these changeable stars is that called Al- 
gol, in the head of Medusa. It had long 
been known to be variable ; but its period 
was first ascert^ned by Mr Goodricke, 
of York, who began to observe it in the 
Keeinning of 1783. It changes continu- 
uaiiy from the first to the fourth magni- 
tude ; and the time taken up from its 
greatest diminution to its least is found, at 
a mean, to be 2d 201i 49m and 3«. During 
four hours it gradually diminishes in lus- 
tre, whfth it recovers during the succeeds 
ing four hours ; and in the remaining part 
of the period, it invariably preserves iti 
greatest lustre, and after the expiration 
of the term its diminution again com- 
mences. According to Mr. Pigot, the 



degree of brig^htness of thia star* whea at 
its mimmum, is variable in different pe- 
riods, and he is of the same opinion with 
regard to its brightness when at its fuU; 
but whether these differences return re* 
guhffly or not has not been determined. 

or XCLIPSES. 

When any one of the heavenly bodies 
14 obscured or darkened by the shadow of 
aaotherfallmg upon it, or by the interpo- 
sition of any body, it is said to be eclipsed. 
The eclipses of the sun and moon are 
the most striking of any. They were 
formerly considered as ominous, and have 
often excited the dread and appfehension 
of tlie vulgar; but the improvement of 
science has shewn that they have no con- 
nection with future events ; that they de- 
pend upon regular and invariable caoaes, 
and may be calculated and fioretold with 
the greatest certain^. As the earth is 
an opaque body, enlightened only by the 
sun, it will cast a shadow towards that 
side which is farthest from the sun. If 
the sun and earth were of the same size^ 
this shadow would be cylindrical, and 
would extend to an infinite distance : but 
as the sun is much larger than the earth, 
the shadow of the latter must be conicaJ^ 
or end in a poin^ (see fig. 6.) On the 
sides of this conical shadow, there is a 
diverging shadow, the density of which 
decreases in proportion as it recedes frt>m 
the sides of the fonner veonical shadow : 
this is called the penumbia. As the moon 
revolves round the earth sufficiently near 
to pass through the shadow of the earth, 
an eclipse must always take place when 
these tibree are all in one straight line. 
An eclipae of the moon can never happen 
but at tne time (tf full moon ; but, on ac- 
count of the inclination of the moon's or- 
bit to that of the earth, an edipS!^ cannot 
take place eveiyfbll moon. When the 
moon passes entirely through the earth's 
shadow, the eclipse is total; but when 
only a part of it passes through the sha- 
dow, the eclipse is partial. Tne quantity 
of the moon's disc which is eclipsed (and 
the same thing is to be understood of that 
of the sun in a solar edipse) is expressed 
by twelfth parts, called di£[its ; that is, the 
disc is supposed to be divided by twelve 
parallel Unes: then, if half the disc is 
eclipsed, the Quantity of the eclipse is 
said, to be six digits. When the diame- 
ter of the shadow through which the 
moon must pass is greater than the dia- 
meter of the moon, the quantity of the 
eclipse is said to be more than 12 digits; 
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thu9» if the diameter of the moon is to 
that of the shadow as four to five, then 
the eclipse is said to be fifteen digits. 
The duration of a lunar eclipse is vari- 
onsy it sometimes lasts two or three hours. 
The eclipses of the sun are owing to a 
diiferent cause than those of the moon. 
They are occasioned by the moon's com- 
ing directly between us and the sun, and 
therefore obstructing our view of it 
^¥hen the moon happens to be in conjunc- 
tion with the sun, or between the sun and 
the earth, viz. at the time of the new 
moons, the shadow of the moon falls up- 
on the surface of the earth ; hence, pro- 
perly speaking, such eclipses should be 
called eclipses of the earth. But the 
whole disc of the earth cannot be involv. 
ed in the shadow of the moon, because 
the moon is much smaller than the earth, 
and the shadow of the moon is conicaL 
Thus, in Plate HL fig. 1, the rays of the 
9un, 8, being intercepted by the moon, L, 
form the conical shadow C D G, whsch, 
ftJling upon the sui^m^ of the earth, en- 
tirely deprives that portion of it upon 
which it falls of the sun's light, ana of 
course the inhabitants of that part of the 
eartii will have a total eclipse of the sun. 
Beyond the dense conical shadow, C D G, 
there is a diverging half shadow, or pe- 
numbra, C D £ F, which is occasioned by 
the moon's intercepting only a part of the 
sun's rays from those places which fall 
within this penumbral cone, and a)« out 
of the dense shadow. Thus, from the 
part of the earth Zthe portionT T B of 
the sun only can be seen ; consequently, 
the inhabitants of that part will have a 
partial eclipse. As the moon is not al- 
ways at the same distance from the eavth, 
it sometimes happens that the conical 
dense shadow does not reach the earth, 
as in fig. 2, and only the penumbral sha- 
dow fidls upon it, the eclipse consequently 
b partial to eveiy part of the earth. 
Those who are at the centre of the 
penumbra will lose sight of the centre 
of the sun by the interposition of the 
moon's body, which, subtending a small- 
er an|^e tlian the sun, will not entirely 
cover Its surface, so that there will be a 
ling of light all round. The eclipse is 
then said to be annular. The satellites^ 
or moons, are often eclipsed by the pla- 
nets to which they belong. The eehpses 
of Jupiter^s moons, as we have already 
observed, are veiy useful ip ascertaining 
tiie lonntude. When any of the planet- 
miy bodies disappear, by another coming 
before it, it is called an occultation. The 
occultations of the fixed stars by the moon 



are of great importance also in determin- 
ing the longitudes of places. 

or THB TIDSS. 

The ebbing and flowing of the sea was 
first shewn by Kepler to be owing *o the 
moon's attraction, and Newton demon- 
strated it upon the principles of gravita- 
tion. The attraction of the moon cannot 
alter the diape of the sohd of the globe; 
but it has a considerable effect upon the 
fluid part, which it causes to assume a 
qiheroidal£j^ure, the longest axis being 
in the direction of the moon. It is there- 
fore the highest tide at that place per- 
pendicularfy under the moon, or where 
the moon crosses the meredian. The sun 
also has some action upon the waters, 
though its attraction, on account of its dis- 
tance, is not so strons* as that of the mbon. 
When the action of the sun and moon 
conspire together, the tide rises higher, 
and produces what are called spring tides. 
On the contrary, when they counteract 
each other, they produce neap tides. The 
ocean, it is well known, covers more than 
one-half of the globe ; and this large body 
of water is found to be in continual mo- 
tion, ebbing and flowing alternately, with- 
out the least intermission. What con- 
nection these motions have with the 
moon we shall see as we proceed ; but at 
present it will be sufficient to observe, 
that they always follow a certain general 
rule. For instance, if the tide be now at 
high-water mark in any port or harbour 
wmch lies open to the ocean, it will pre- 
sently subside, and flow regularly back 
for about six hours, when it will be found 
at low-water-mark. After this, it will afi^ 
gradually advance for six hours, and then 
return back in the same time to its former 
situation; rising and falling, alternately, 
twice a day, or in the spate of about 
twenty-four hours. And by observing 
the tides continually at the same place, 
they will always be found to follow the 
same rule ; the time of high water upon 
the day of every new moon being nearly 
at the same hour, and three-quarters of 
an hour later every succeeding day. Let 
M (fig. 3.) represent the moon, O the 
centre of the earth, and A, B, C, &c. 
different points upon its surfiice, and let 
us suppose the earth to be entirely co- 
verediby the ocean. Then, because it is 
the property ofa fluid for iu parts to yield, 
and obey any force impressed upon tbem« 
it is clear that the moon M, acting upon 
the surface of the sea at the points A, B> 
C, &c. will elevate the waters in those 
parts, and draw them towards her, by her 
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attractive power. But the point A being 
nearer to the moon than the point G, the 
attraction at A, will be greater than at C : 
and because the points B and D are at 
equal distances from the moon« the at- 
traction at those pmnts will also be equal ; 
and so at any other intermediate points 
the attractive force will be different, ac- 
cording to their different distances from 
the moon. 

From this example, then, it is sufficient- 
ly evident, that the attractive force of the 
moon, acting unequally upon different 
parts of the ocean, must occasion it to 
assume a different figure from what it 
would otherwise have, if there were no 
such uiiequal attractions. And since this 
attractive force is greatest on the part of 
the ocean which ues immediately under 
the moon, the waters will of course flow 
constantly to that part, and be elevated or 
depressed at different places, according 
asner situation changes with respect to 
those places. But, as the earth turns 
round on its axis^ frt)m the moon to' 
the moon again, in about twenty-four 
hours and three-quarters, the flux and re- 
flux will be necessarily retarded from day 
to day about three-quarters of an hour, 
which is :^reeable to experience. It le- 
mains now to be explained, why ^ey 
ebb and flow twice a day, or in the space 
of about twenty-four hours. "WTien the 
moon passes the meridian of any place, 
or is at her greatest height above the 
horizon of thS: place, ahe will evidently 
attract and elevate the waters which lie 
immediately under her: but what is the 
reason, tliat, twelve hours afterwards, 
when she passes the meridian below the 
horizon, the waters at the same place are 
then also elevated ? We know, from ex- 
perience, that, whether the moon be in 
the zenith or nadir, the phenomenon is 
nearly the same ; it being high water with 
us at the same time that it is high water 
witli our antipodes. 

Let M, (fig. 4.) represent the moon as 
before ; O, the centre of the earth ; and 
Z and N, those parts of the surface which 
are the nearest to the moon, and the 
farthest from her. Then, because the 
point Z is nearer to the moon than an^ 
other part of the hemisphere H Z R, it 
is evident that the waters will be more 
strongly attracted by her, about that 
point, than at others which are more re- 
mote; and since this attraction acts in a 
contraiy direction to that of the earth, 
the waters in all parts, from H R to Z, 
must have their gravity or tendency to- 
wards the centre O diminished : and as 
this tendency is the hs^ at the point Z, 



they will consequently stand higher tBeie 
than in anv other part of the hemisphere. 
A^raun, in the opposite hemisphere H N R, 
although the attraction of the moon con- 
spires with that of the earth, yet, as it is 
known to decrease in proportion as the 

EtB of the distances mcrease, it is 
that the joint influence of the two 
, taken toother, will be less at the 
point N, on the side op]>oBite to the moon, 
than at those parts which lie nearerto U 
R; and consequently, as the gravity of the 
waters, or their tendencv towatds the 
centre, is also the least at that point, they 
will be more elevated there than in any 
other part of the hemisphere ; so that the 
attractive force of the moon will evident- 
ly raise the waters, both at that p<unt of 
the suHace which is nearest to her, and 
at that which is farthest from her, at the 
same time, as was to be shewn. 

Following this system, then, it is to be 
observed, 3iat at any port or harbour 
which lies open to the ocean, the action 
of the moon will tend to elevate the 
waters there, when she is on the meridi- 
an of that place, whether it be above the 
horizon or below it But the water can- 
not be raised at one place, without flow- 
ing from and being depressed at another; 
and these elevations and depressions wiU 
obviously be the greatest at opposite 
points of the earth's surface. When the 
moon raises the waters at Z and N, they 
will be depressed at H and R ; and when 
they are raised by her at H and R, they ' 
will be depressed at Z and N. Ajid as 
the moon passes over the meridian, and is 
in the horizon twice eveiy day, there will 
therefore be two tides of flood, and two 
of ebb, in that time, at the interval of 
about six hours and eleven minutes each ; 
which is exactly conformable to theoiy 
and experience. 

From what has been hitherto said, it 
may be supposed, that the moon is the 
sole agent concerned in producing the 
tides. But it will be necessaiy to observe, 
before we quit the subject, that the influ- 
ence of the sun would also produce s 
similar effect, though in a much less de- 
gree, than from his superior magnitude 
we ^ould naturally be led to imasnne. 
For it is not the entire actions of tuose 
bodies upon the whole globe of the earth 
that is here to be considered, but only 
the inequalities of those actions upon dif- 
ferent parts of it Tlie whole attractive 
force of the rftm is far superior to that erf" 
the moon ; but, as his distance firom the 
earth is nearly 400 times greater, the 
forces, with which he acts upon different 
puts of it, will be much newer to equiili- 
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^ than those of the moon; and eonse- 
cpieutly will have a less effect in produ- 
cing any chanee of its figure. Fop it is 
to be observed^ that, if all parta of the 
earth were eaually attracted, they would 
sufler but little change in their mutual si- 
tuations. That this doctrine may be still 
more clearly understood, let it be consi- 
dered, that though the earth's diameter 
bears a considerable proportion to the dis- 
tance of the earth from tne moon, yet this 
diameter is almost nothinr, when com- 
pared to the distance of the earth from 
the sun. The difference of the sun's at- 
traction, therefore, on the sides of the 
earth under and opposite to him, will be 
much less than the difference of the 
moon's attraction on the sides of the earth 
under and opposite to her ; and for this 
reason, the moon must raise the tides 
much higher than they can be raised by 
the sun. Newton calculated the effect of 
the sun's influence in this cade, and found 
that it is about three times leu than that 
of the moon. The action of the sun alone 
would therefbre be sufficient to produce 
a flux and reflux of the sea ; but the ele- 
vations and depressions occasioned by 
this means would be about three times 
less than those produced by the moon. 
The tides, then, are not the sole produc- 
tion of the moon, but of the joint forces 
of the sun and moon together: or, pro- 
perly speaking, there are two tides, a solar 
cme and a lunar one ; which have a joint 
«r opposite effect, according to the situa^ 
tion of the bodies which produce them. 
When the actions of the sun and moon 
conspire together, as at the time of new 
and full moon, the flux and reflux become 
more considerable ; and in this case they 
are called the spring tides. But when 
one tends to elevate the waters, whilst 
the other depresses them, as at the moon's 
first and third quarters, the effect will be 
exactly the contraiy; the flux and reflux, 
instead of being augmented, as before, 
will now be diminished ; and they are 
^en called the neap tides. But as this is 
a matter of some importance, it maj be 
worth while to enter into a more minute 
explanation of it 

For this purpose, let S (fig 5) repre- 
sent the sun, ZHNR the earth, and F C 
the moon, at her full and change. Then, 
because the sun, S, and the moon, C, are 
nearly in the same ri^ht linewith the centre 
of the earth, O, their actions will conspire* 
together, and raise the water about the 
zenith, Z, or the point immediately under 
them, to a greater height than if only one 
of these forces acted alone. But it has 
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been shewn, that when the ocean is ele- 
vated at the zenith, Z, it is also elevated 
at the opposite point, or nadir, N, at the 
same time ; and therefore, in this situa- 
tion of the sun and moon, the tides will 
be augmented. Again, whilst the ftiU 
moon, F, raises the waters at N and Z, di- 
rectly under and opposite to her, the sun, 
S, acting in the same right line, will also 
raise the waters at the same points, Z and 
N, directly under and opposite to hun ; 
and therefore, in this situation also, the 
tides will be augmented, their joint ef- 
fect being nearly the same at the change, 
as at the full; and in both cnses tliey oc- 
casion what are called the spring tides. 
Pursuing the illustration in the same way, 
let now F and T (fig. 6) be the moon in 
her first and third quarters, and the rest 
as before. Thcn,8ince the sun and moon 
act in the right lines S H and F T, which 
are nearly perpendicular to each other, 
their forces will tend to produce contrary 
effects ; because the one raises the waters 
in that part where the other depresses 
them. The sun*s attraction at R and H 
will diminish the effect of the moon's 
attraction at Z and N ; so that the wa- 
ters will rise a little at the points un- 
der and opposite to the sun, and fall as 
much at the points under and opposite to 
the moon ; and of course the lunar tides 
will be (hminished in those parts. This 
respects the moon only in her first quar- 
ter, at F ; but the same reasoning will 
evidently hold, when applied to the moon 
in her third quarter, at T ; for as the sun 
and moon still act in lines which are per- 
pendicular to each other, they must pro- 
duce the same diminution as before ; and 
in both these cases they occasion what are 
called the neap tides. But it must be ob- 
served, that neither the spring nor neap 
tides happen when the sun and moon have 
the precise situations here mentioned ; 
because, in this case, as in others of a si- 
milar kind, the actions do not produce 
the g^atest effect when they are the 
strongest, but some time aflerwards. The 
effects ofthe disturbing forces of the sun 
and moon depend, likewise, upon their 
respective distances from the earth, as 
well as upon their particular situations. 
For the less the distances are, the great- 
er will be their effects ; and, consequent- 
ly, in winter, when the sun is nearer to 
tne earth, the spring tides will be greater 
than in summer, when he is fartlier off; 
and the neap tides, on that account, will 
be less. For a like reason, as the moon 
moves in an elliptical orbit round the 
earth, and is nearer to us at some times 
h 



Digitized by 



Google 



A«T 



ATH 



than at others, the tides will at those iimei 
he g^reater, and at the opposite points ^ of 
her orbit less. Some vanations likewiie 
take place in consequence of the different 
declinations of the sun and moon at dif- 
ferent tiroes. For if either of these himi- 
naries were at the pole, it would occaaon 
a constant elevation both there and at the 
opposite one» and a constant depression at 
the equator; so that as the sun and moon 
gradually decline from the eauator, they 
lose theur effect, and the tides become 
less ; and when they are both in the equa- 
tor, the tides of course become p«ater. 

Astronomy is sometimes divided in 
books, with respect to its different states, 
into " new" and «* old." The former re- 
fers to the art, as it stood under Ptolemy 
and his followers, with all the apparatus 
of solid orbs, epicycles, 8cc. &c. By new 
astronomy is meant the science, as it has 
been cultivated since the period in which 
Copernicus flourished. By that great 
man the constitution of the heavens was 
reduced to more nmple, natural, and 
certain principles. The substance of the 
old astronomy is given by Tacquet, and 
ofthenewby "Whiston, in his "Prclec- 
tiones Astronomicac," published in 1707. 
The whole doctrine, both according to the 
ancients and modems, is explained by 
Mercator, in his Institutiones Astron. 

Having concluded this brief sketch of 
a very important science, we shall refer 
to other Articles, in which many subjects 
will be discussed, that usually find place 
in a treatise of astronomy. Under the word 
Sim will be found some interesting spe- 
culations of Dr. Herschel ; under that of 
Mooir, an account of the methods of 
measuring Hs mountains, an explication 
of the harvest moon and horizontal moon. 
For equation of time, see Tms ; see also 
Eabth, Ji^rc of; Ecliptic; E«vi- 
voxss, precession off Galaxt ; Gravi- 
TATioir ; Nbbvla ; Satcbit, rin^ of ,• 
AsTSoiroMT, practical; and Asmoxo- 
mcAi. instnanents : See Obbbrvatobt ; 
Satxllttss ; TBAirsrr ; &c. &c. &c. 

ASTROSCOPE, an instrument com- 
posed of two cones, having the consteUa- 
tions delineated on their surfaces, where- 
by the stars may be easily known. 

ASYMETRY, in a general sense, the 
want of proportion between the parts of 
any thing, being the contrary of symme- 

^' u . . . 
In mathematics it is used for what is 

more commonly called incommensurabi- 

lity, or the relation of two quantities which 

have no common measure, as between one 



and the Biputre root oft«ro,oraftl: v^ 
or the side and diagonal of a square. 

ASYMPTOTE, in geometoy, a line 
which continually approaches nearer to 
another; but though continued indefinitely 
will never meet with it : of these there 
are many kinds. 

The term asymptotes is appropriate^ 
to right lines, which approach nearer and 
nearer to some curve, of which they are 
said to be the asymptotes ; but if they 
and their curves are indefinitely continu- 
ed, they will never meet 

Concerning asymptotes and a^nn^toti- 
cal curves, it may be remarked, 1. That 
although such curves as have asymptote^ 
are of the nomber of those which do not 
include a space ; yet it is not true, on the 
other han4 that, wherever we have % 
curve of that nature, we have an asymfi- 
totealso. 2. Of these curves that have 
an asymptote, some have only one, as the 
conchoid, cisaoid, and logarithmic curve ; 
and others two, as the hyperbola. 3. As 
a right line and a curve may be asymp- 
totical to one another* so also may curves 
and curves : such are two paiabolaB, 
whose axes are in the same n^t fine. 
4. No right fine can ever be an asymp- 
tote to a curve that is every where con- 
cave to that right line. 5. Bitt a right 
line mav be an asymptote to a nuzed 
curve that is partly concave, and parthr 
convex, towards the same fine. And, 6. 
All curves that have one and the 



common asymptote, are also asymptotiaal 
to one another. See Cosio SBcnoirs. 

ASYNDETON, in grammar, a figure 
which omits the conjunctions in a sen- 
tence, as in that verse of Virgil, 

Ferte citi JIammaa, date vela, trnpetSte 
remos, 

ATCmE\'EMENT, in heraldiy, dc- 
notes the arms of a person, orfiunify, to- 
gether with all the exterior ornaments of 
the shield, as helmet, mantle, crest» 
scrolls, and motto, with such quarterings 
as may have been acquired by alliances^ 
all marshalled in order. 

ATUABfANTA, in botany, a genus of 
the Pentandria Digynia class <n plants^ 
the general corolla whereof is umfona ; 
the partial one consists of five inflexo- 
cordated unequal petals ; there is no peri- 
carpium ; the fruit is ovato-oblong, stria* 
ted, and divisible into two parts; the. 
seeds are two, oval, striated, and convex 
on the one side, and plain on the other: 
There are ten species. 

ATIIANASIA, in botany, a genus of 
the Syngenesia Polygamia Equafis dasa 
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md ovder, and of the natural ovder of 
compound flowen. The eflsentialjCha* 
nctet* ia, calyx hnbricate ; down chafty, 
Tciy rtiort ; receptacle chafiy. TU^re are 
80^^>eciea. 

ATHEIST, is one who does iiot believe 
in the existence of a God. He attributes 
e^ery thing to a fortuitous concourse of 
atoms. Plato distinguishes three sorts of 
A^eists. 1. Such as deny absolutely that 
there are any gods. 2, Others who allow 
their ejustence, but deny that they have 
any concern wHh human affairs; and, 
h^y, such as beKeve in gods and a pro- 
vidence, but think they are easily ap* 
peased, and remit the gpreatest of crimes 
ibr the smaDest supplication. The first 
of these are the only true Atheists, and it 
has been doubted whether such persons 
weaXty exist; yet it must be confessed, 
tiiat, in the vearl619, Spinosa was burnt 
to death for havii^ avowed his adherence 
to the opinion. We have many excellent 
works in opposition to Atheism, but not 
a angle treatise written in its behalf 
Those who wish to see Atheism confuted, 
mtcy be referred to the sermons pneached 
at Boyle's Lectures ; to Abemeihy's Dis- 
courses on the Attributes ; and, above all, 
to Paley's Natural Theology. Newton, 
Boyle, Haclanrin, and others, among the 
most distinguudtied mathematicians and 
philosophers, have been among the ablest 
advocates for the existence of a God. 

ATHENJEA, in botany, a genus of 
plants of the Octandria Monog3mia class 
and order. Essential character: calyx 
oofeored, five-parted ; no corolla; bristles 
c^|;ht-fea^ered between the filaments; 
stigma five^arted ; ci^sule globose, one- 
ceiled, three«valved ; seeds three to five. 
There is one species, a branching shrub ; 
stem four or five inches in diameter, co- 
vered with a wrinkled grey bark. The 
flowers come out in bundles from the 
axils ; their calvx is white ; capsule green, 
with ating^ of^violet The seeds are co- 
vered wiUi a pulpy viscid membrane, of 
a scarlet colour ; the bark, leaves, and 
fruits, are sharp and aromatic. The last 
are called by the Creoles cafe diuhle. It 
is a native of Cayenne and the neighbour- 
ing continent of Guiana, a mile from the 
riiore, in a sandy soil, flowering and bear- 
ing fruit in September. 

ATHEN^UM, in antiquity, a public 
place wherein the professors of the liberal 
arts held their assemblies, the rhetoricians 
declaimed, and the poets rehearsed their 
peifbrmances. 

ATHERINA, nhoer-ndey in natural his- 
tory, a genus of fishes of the order Abdo- 
niaiiles. Head somewhfttflMteiied oyer 



the upperjaw ; gill membrane six-rayed ; 
body marked by a silver lateral stripe. 
There are five species : A. hespetus has 
an anal fin with about twelve rays ; it in- 
habits the Mediterranean, European, and 
Bed seas; about three or four iuches 
long; body varied with a few black spots, 
and nearly pellucid. This species, which 
is named Athemos by the modem 
Greeks, is seen in vast shoals about the 
coasts of the isLmds in the Archipelago, 
and is easily taken in great quantities, by 
the simple device of trailing in the water 
a horse's tail or a piece of black-cloth 
futened to the end of a pole, the fishes 
following aH its motions, and suffering 
themselves to be drawn into some deep 
cavity formed by the rocks, when they 
are readily secured by means of a net, 
and may be taken at pleasure. At South- 
ampton, England, they are to be had at 
almost all seasons, where they go by the 
name of Smelts. See Plate Pisces, fig. 4. 
ATHWART, in naval affairs, across the 
line of the ship's course, as "We disco- 
vered a fleet standing athwart us," i. €. 
steering across our way. 

Athwart haw$e, the situation of a ship 
when she is driven by any accident across 
the stem of another, whether they bear 
against, or at a smafi distance from, each 
other : the transverse position being prin- 
cipally understood. 

ATLAS, in matters of literature, de- 
notes a book of universal geography, con- 
taining maps of all the known piurts of the 
world. 

Atlas, in commerce, a silk-satin, ma- 
nufactured in the East-Indies. There are 
some plaiVi, some striped, and some flow- 
ered ; the flowers of ^hich are either 
gold or silk. There are atlassea of all co- 
lours, but most of them false, especially 
the red and the crimson. The manufac- 
ture of them is admirable, the gold and 
silk being worked together after such a 
manner as no workmen in Europe can 
imitate ; vet they are very far from hav- 
ing that fine gloss and lustre which the 
French know how to give their silk stuffs. 
In the Chinese manumctures of this sort, 
they gild paper on one side with leaf- 
gold, then cut it in long slips, and weave 
it into their silks, which makes them, 
with very little cost, look very rich and 
fine. The same slips are twisted or turn- 
ed about silk threads so artificially, as to 
look finer than gold thread, though it be 
of no greater value. 

ATMOSPHERE is that invisible elastic 
fluid which surrounds the earth to an un- 
known hei^t, and encloses it on all sides. 
Tbia fluid is essential to the exi9ten€c of 
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ftll animal and refutable life, and even to 
the constitution of all kinds of matter 
u^hatever, witliout which they would not 
be what they are : for by it we literally 
may be said to live, move, and have our 
being : by insinuating itself into all the 
pores of bodies, it becomes the g^at 
spring of almost all the mutations to which 
the chemist and philosopher are witnesses 
in the changes of bodies. Without the 
atmosphere no animal could exist ; vege- 
tation would cease, and there would be 
neither rain nor refreslung dews to mois- 
ten the face of the ground ; and thoufh 
the sun and stars might be seen as brignt 
specks, yet there would be little enjoy« 
ment of light, could we ourselves exist 
without it Nature, indeed, and the con- 
stitutions and principles of matter, would 
be totally changed, if this fluid were want- 
ing. 

The mechanical force of the atmosphere 
is of great importance in the affairs of 
men, who employ it in the motion of 
their ships, in turning their mills, and in 
a thousand other ways connected with the 
arts of life. It was not till the time of 
Lord Bacon, who taught his countrymen 
how to investigate natural phenomena, 
that the atmospuere began to be investi- 
eated with any degree of precision. Ga^ 
Kleo introduced the study by pointing 
out its weight ; a subject that was soon 
after investigated more completely by 
Torricelli and others. Its density and 
elasticity were ascertained by Mr. Boyle 
and the academicians at Florence. Mari- 
otte measured its dilatibility ; Hooke, 
Newton, Bo^le, and Derham, shewed its 
relation to hght, to sound, and tfc electri- 
city. Sir L Newton explained the effect 
produced upon it by moisture, from which 
HiJley attempted to explain the changes 
in its weight mdicated by the barometer. 

Tlie atmosphere, we have said, enve- 
lops the whole surface of the earth, and 
if they were both at rest, then the figure 
of the atmosphere would be globular, be- 
cause all the parts of the surface of a fluid 
in a state of rest must be ecjually removed 
from its centre. But as the earth and the 
surrounding parts of the atmosphere re- 
volve uniformly together about their axis, 
the different parts of both have a centri- 
fugal force, the tendency of which is more 
considerable, and that of the centripetal 
less, as the parts are more remote from 
the axis, and hence the figure of the at- 
mosphere must become an oblate sphe- 
roid, since the parts that correspond to 
the eouator are farther removed from the 
axis than the parts which correspond to 
tlie poles. The figure of the atmosphere 



mnst also, on another accodnt, repiesent 
a flattened spheroid, namely, because the 
sun strikes more directly the air which 
encompasses the equator, and is compre-^ 
bended between the two tropics, than 
that which pertains to the polar regions : 
hence it follows, that the mass of air, or 
part of the atmosphere adjoining to the 
poles, being less nested, cannot expand 
so much nor reach so bifl^fa. Neyerthe- 
less, as the same force wnich contributes 
to elevate the air diminishes its gvavitj 
and pressure on the surface of the earth, 
higher colunms of it about the equatorial 
parts, other circumstances being the 
same, may not be heavier than those 
about the poles. Mr. Kirwan observes, 
that in the natural state of the atauis. 
phere, that is, when the barometer would, 
eveiy where at the level of the sea, stand 
at 30 inches, the weight of the atmos- 
phere at the surface m the sea, nmst be 
equal all over the globe ; and in order to 
pioduce this eqnahty, as the weight pro- 
ceeds from its density and hei||;fat, itmost 
be lowest where the densi^ is greatest, 
and highest where the density is least; 
that is, highest at the equator Mid lowest 
at the poles, with the intermediate ffradk- 
tions. On this and other accounts, m the 
highest regions of the atmosi^ere, tlie 
denser equatorial air not being supported 
bv the collateral tropical columns, gprado- 
afly flows over and rolls down to the 
north and south; these superior tides 
have been supposed to consist of hydro- 
gen gas, inasmuch as it is much lighter 
tiian any other, and is generated in great 
plenty between the tropics; it is also 
supposed to furnish the matter of the 
aurorx borealis and australis. 

With regard to the weight and pressure 
of the atmosphere, it is evident that the 
whole mass, in common with all other 
matter, must be endowed with weight 
and pressure : and it is found, by undeni- 
able experiments, that the pressure of the 
atmospnere sustains a column of quick- 
silver in the tube of a barometer of about 
30 inches in height ; it accordingly fol- 
lows, that the whole pressure of the at- 
mosphere is e(^ual to toe weight of a co- 
lumn of quicksdver of an equal base, and 
30 inches in height, or the weight of the 
atmosphere on every square inch of sur- 
face is equsl to 15 pounds. It has more- 
over been found, that the pressure of the 
atmosphere balances, in the case of 
pumps, &c. a column of water 34) feet 
nigh ; and the cubical foot of water weigh- 
ing just 1000 ounces, or 63) pouims, 
34 multiplied by 63) or 3158 tt. wiU be 
the weight of a ouuma of watCTt orofthe 
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«l»og|Aere im the bMc of a square foot ; 
and conseqaently the 144th part of this, 
or 15 lb, is the weight of the atmosphere 
OD & square inch. From these data, Mr. 
Ckrtes computed the pressure of the at- 
mosphere oa. the whole surface of the 
earto to be equivalent to that of a globe 
of lead sixty miles in diameter. Dr. vince 
and others have given the weight at 
77670297973563429 tons. This weight 
is however variable ; it sometimes being 
omch neater than at others. If the sur- 
face or a man, for instance, be equal to 
14^ square feet, the pressure upon him, 
imen the atmosphere is in its lightest 
fltat*, is equal to 13 j tons, and when in 
the henviest, it is about 14 tons and one- 
third ; the difference of which is about 
34&iib. It is surpriang that such weights 
ttoM. be able to be borne without ciu^ 
iag tile human frame : this indeed must 
be the case, if all the parts of our body 
were noit endowed with some elastic 
niring, whether of air or other fluid, suf- 
ficMut to counterbalance the weight of 
the atmosphere. Whatever this spring 
is, it is certain that it is just able to 
eounteract the weight of the atmosphere, 
and no more ; of course it must alter ii^ 
lis force as the density of the atmos- 
phere varies ; for if any considerable pres- 
r be superadded to that of the air, as 



by going into deep water, it is always se- 
verely ^k; and i£, on the other hand, the 
* of the atmosphere be taken off 
any part of the human body, by 
IS of tne apparatus belonging to the 
air pump, the inconvenience is imme- 
diately perceived. 

The difference in the weight of the at- 
mosphere is very considerable, as hia 
been observed, from the natural changes 
in the state of the air. These changes 
take place chiefly in countries at a dis- 
tance from the equator. In Great Britain, 
for instance, the barometer varies from 
3&4 to 307. On the increase of this na- 
tural weight, the weather is commonly 
clear and fine, and we feel ourselves alert 
and active ; but when the weight of the 
air diminishes, the weather is often bad, 
and we feel listlessness and inactivity. 
Hence invalids suffer in their health from 
vtry sudden changes in the atmosphere. 
In our observations on the barometer, we 
have known the mercury to vary a full 
ineh, or even something more, in the 
course ofa few hours. Such changes, how- 
crer, are by no means fre(}uent Ascend- 
ing to the tops of mountains, where' the 
pressure of the air is very much diminish- 
•di theimooBfenienc^ is notJy £elt» on ac^ 



'count of the gradual change ; but when 
a person ascenos in a balloon with great 
rapidity, he feels, we are told by Game- 
rin and other aeronauts, a difficulty of 
breathing, and many unpleasant sensa- 
tions. So also on the conaenaation of the 
air, we feel little or no alteration in our- 
selves, except when the variatipns are 
sudden in the state of the atmosphere, or 
by those who descend to great depths in 
a diving-bell. See Diviif»-Bxu.. 

It is not easy to assign the true reason 
for the changes that happen in the gravi- 
ty of the atmosphere in the same place. 
One cause is, undoubtedly, the heat of 
the sun ; for where this is uniform, the 
changes are small and regular. Thus, 
between the tropics the barometer con- 
stantly sinks about half an inch every day, 
and rises to its former station in the night. 
But in the temperate zones, the altitude 
of the mercury is subject to much more 
considerable variations, as we have seen 
widi respect to what is observable in our 
own country. 

As to the alteration of heat and cold. Dr. 
Darwin infers that there is good reason to 
conclude, that in all circumstances where 
air is mechanically e2q>anded, it becomes 
capable of attracting the fluid matter of 
heat from other bodies in contact with it 
Now^ as the vast region of air which sur- 
rounds our globe is perpetually moving 
along its surface, climbing up the sides of 
mountains, and descending into the val- 
leys, as it passes along, it must be per- 
petually varying the degree of heat ac- 
cording to the elevation of the country it 
traverses; for, in rising to the summits of 
mountains it becomes expanded, having 
so much of the pressure of the super- 
incumbent atmosphere taken away; and 
when thus expanded, it attracts or ab- 
sorbs heat from the mountains in conti- 
guity with it ; and, when it descends into 
Uie valleys, and is compressed into less 
comi)ass, it again gives out the heat it has 
acquired to the bodies it comes in contact 
wim. The same thing must happen in 
the higher regions of the atmosphere, 
which are regions of ]>erpetual frost, as 
has lately been discoverea by the aerial 
navigators. When large districts of ah*, 
from the lower parts of the atmosphere, 
are raised two or three miles high, they 
become so much expanded by the great 
diminution of the pressure over tlicm, and 
thence become so cold, that hail or snow 
is produced by the precipitation of the 
vapour: and as there is, in these high 
regions of the atmosphere, nothing cue 
Ibr the expanded vr to apquire heat from 
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ifterH hM ptited widi its ▼apour, the 
flUne deg;ree of cold contiauettultheauv 
on descending to the earth, mcquiresits 
former state of condensation and of 
wannth. The Andes, abnost under the 
Hpe, rests its base on burning sands: 
about its middle height is a most pleasant 
and temperate climate, coTering an ex- 
tenrare plain, on which is built the city of 
Quito; while its forehead is encircled 
with eternal snow, perhaps coeval with 
tile mountain. Yet, according to the ac- 
count of Don Ulloa, these three discord- 
ant climates seldom encroach much on 
each other's territories. The hot winds 
below, if they ascend, become cooled by 
their expansion ; and hence they cannot 
affect the snow upon the summit; and 
the cold winds that sweep the summit, 
become condensed as they descend, and 
of temperate warmth before they reach 
the fertile plains of Quito. 

Various attempts have been made to 
ascertain the height to ^diich the ataK)s- 
phere is extended all round the earth. 
These commenced soon after it was dis- 
covered, by means of the Torricellian tube, 
that air is endued with weight and pres. 
sure. And had not the air an elastic pow- 
er, but were it eveiy where of the same 
density, from the surface of the earth to 
the extreme limit of the atmosphere, like 
water, which is equally dense at all depths, 
it would be a very ea^ matter to deter- 
mine its height, from its density, and the 
column of mercury which it would coun- 
terbalance in ^e barometer tube; for, it 
having been observed that the weif^t of 
the atmosphere is equivalent to a colunm 
of 30 inches, or 3} feet of quicksilver, 
and the density of the former to that of 
the latter as 1 to U040: therefcn^ the 
height of the uniform atmoa>here would 
be 11040 thnes 2i feet, that is 27600feet, 
or little more than ftve miles and a quar- 
ter. But the air, by its elastic c^uaUty, 
expands and contracts; and it being 
found, by repeated experiments in most 
nations of Europe, that the spaces it oc- 
cupies, when compressed by different 
weights, are reciprocally proportional to 
those wei^ts themselves; or, that the 
more the air is pressed, so much the less 
space it takes up ; it follows, that the air 
in the upper regions of the atmosphere 
must grow continually more and more 
rare, as it ascends higher; and indeed 
diat, according to thatbw, it must neces- 
asrily be extended to an indefinite height. 
Now, if we suppose the height of the 
whole -divided mto iimumeriS>le equal 
parts, the quantity of each part will be 



as its densifgr; and th^ w«^t of the 
whole incumbent atmosphere being also 
as its density ; it fo^ws, that the weight 
of the incumbent, air is evexy where a» 
the quantity contMned in the subjacent 
part ; which causes a difference between 
the weights of each two contiguous parts 
of air. But, by a theorem in arithmetic, 
when a magmtude is continually dimi- 
nished by the like part of itself, and the 
remainders the same, there will be a se* 
ries of continued quantities, decreasing in 
geometrical progression : thereiotej if, 
according to the suppositioii, the altitude 
of the air, by the addition of new parts 
into which it is divided, do continually 
increase in arithmetical progressioB, its 
density wiU be diminished, or, which is 
the same thing, its gravity decreasec^ in 
continued eeometri^ proportion. And 
hence, agam, it appean that, according 
to the hypothesis of the density being 
always proportional to the compressing 
force, the height of the atstosphere must 
necessarily be extendedindefiniteiy. And, 
farther, as an arithmetical series adapted 
to a ^ometrical one is analogous to the 
logarithms of the said geometrical one ; it 
follows, therefore, that the altitudes are 
propoitional to the logarithms of the den^ 
sities, or weights of air: and that any 
hei^t taken from the earth's sui&ce* 
which is the difference of two altitudes 
to the top of the atmosphere, is propor- 
tional to the difference of the kgariumis 
of the two densities there, or to me loga- 
rithm of the ratio of those densities, or 
their corresponding compressing forees, 
as measurea by the two heighto of the 
barometer there. 

It is now easy, from the foregoing pro- 
perty, and two or three expenme^lj, or 
oarometrical observations, n^ule at known 
altitudes, to deduce a general rale toxlew 
termine the absolute heig[ht answering to 
any density, or the density answering to 
any given altitude above tne earth. And, 
accordins^y, cslculations were made up- 
on this plan by many philosophers^ parti* 
cularly by the French ; but it having been 
found that the barometrical observationa 
did not correspond with the altitudes as 
measured in a geometrical manner, it was 
suspected that the upper parts of the. at* 
mospherical regions were not subject to 
the same laws with the lower ones, inre- 
j^ard to the density and elasticity. And 
indeed, when it is considered that the at* 
mosphere is a heterogeneous mass of par- 
ticles of all sorts of matter, some elastic, 
and others not, it is not improbable |>ut 
ibia may he^the c«se« at least i& the re-* 
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fbns veiy Ugh in the ttmospkeie, which 
it is likely may more copiously abound 
with the electrical fluid. Be thia how- 
erer aa it may, it has been discovered that 
tiie law above given holds very well, for 
all such ahhodes as are within our reach, 
or as far as to the tops of the highest 
mountains on the earth, when a correction 
is made for the difference of the heat or 
temperature of tbe air only, as was fully 
evinced by M. De Luc, in a long series of 
.observstiona, in which he determined the 
ahitiides of hiHs, both by the barometer, 
and by geometrical measurement, from 
whidi he deduced a practical rule to al- 
low for the difference of temperature. 
Similar rules have also been deduced, 
from accurate experiments, by Sir George 
Shiickburgfa, and General Roy, both con- 
curring to diew, that such a nile for the 
ahitodes and dennties holds true for all 
heights that are accessible to us, when 
the ekatddty of the air is corrected on 
account of its densitv : and the result of 
their experiments shewed, that the dif- 
ference of the logarithms of the heights 
of the mercury in the barometer, at two 
stations, when multiplied b^ 10000, is 
equal to the attitude, m English fathoms, 
or the one place above the other; that is, 
when the temperature of the air is about 
31 or 32 depees of Fahrenheit's ther- 
mometer, and a certain quantity more or 
less, accOTding as the actual temperature 
is dUTerent from that degree. 

But it may be shewn, that the same 
rale may be deduced, independent of such 
a train of experiments as those referred 
to, merely by the dennihr of the air at the 
snrfiK^e or the earth. Thus, let D denote 
thedenrity of the air at one place, and d 
the density at the other ; both measured 
by the column of mercuiy in the barome- 
trical tube ; then the difference of alti- 
tude between the two places will be pro- 
portional to the log. of D — the log. of d, 

or to the log. of -^. But as this formula 

a 
expresses onhr the relation between dif- 
ferent altituaes, and not the absolute 
quantity of them, assume some indeter- 
minate, but constant quantity h, which 

multiplying the expression log. •^,may 

be equal to the real difference of altitude 

a, that is, tf as AX log. of -J. Then, to 

detennine the value of the ^neral quan- 
tity A, let us take a case in which we 
know the altitude a that corresponds to a 
known density d; as for instance, takinsr 
o S3 1 foot, or 1 incbf or some such small 



altitude : then, because tiie density D mi^ 
be measured by the pressure of the whole 
atmosphere, or the uniform column of 
27600 feet, when the temperature is 55°; 
therefore 27600 feet will denote the den- 
sity D at the lower place, and 27599 the 
less density <f at 1 foot above it ; conse- 

27600 
quently 1 = A X log. of 27599* which by 

the nature of logarithms, is nearly = A x 
43429448 1 

-IreoiT '"-63551 ""^ly '^ '""''=•' 

we find A := 63551 feet ; which gives us 
this formula for any altitude a in general, 

viz. a « 63551 X log. of 5 or a = 63551 

X log. of- feet, or 10592 X log. of - 
ffi m 

fathoms ; where M denotes the column 
of mercury in tbe tube at the lower place, 
and m that at the upper. This foimuhi 
is adapted to the mean temperature of 
the air 55^ : but it has been found, by the 
experiments of Sir George Shudcburgh 
and General Roy, that for eveiy degree 
of the thermometer, different from 55^^ 
the altitude a will vair by its 435th part ; 
hence, if we would cnang^ the factor A 
from 10592 to 10000, because the differ- 
ence 592 is the 18th part of the whole 
factor 10592, and because 18 is the 24th 
part of 435; therefore the chajige of 
temperature, answering to the change of 
the factor A,is24Swhidi reduces the 55^ 

to 31«. 9o that, o « 10000 X log. of - 

fathoms, is the easiest expression for the 
altitude, and answers to the temperature 
of 31S or very neariy the freezing point: 
and for everjr deg^e above that, the re- 
suit must be increased by so many times 
its 435th part, and diminished when be- 
low it 

From this theorem it follows, that, at 
the height of 3i miles, the density of the 
atmosphere is neariy 2 times rarer than 
it is at the surface of the earth; at the 
height of 7 miles, 4 times rarer; and so 
on, according to ihe following tabic : 
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31 
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14 


16 


21 


64 


28 


256 


35 


1024 


42 
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49 
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56 


65536 


63 
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70 


1048576 
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And, by pursuing the calculations in this 
table, it might be easily shewn, that a 
cubic inch of the air we breathe would be 
so much rarefied at the height of 500 
miles, that it would fill a sphere equal in 
diameter to the orbit of Saturn. 

It has been observed above, that the 
asmosphere has a refractive power, by 
which the rays of light are bent from tlie 
right lined direction, as in the case of the 
twilight; and many other experiments 
manifest the same virtue, which is the 
cause of i^iany phenomena. AlhAzen, the 
Arabian, who lived about the year 1100, 
it seems, was more inquisitive into the 
nature of refraction than former writers. 
But neither Alhazen, nor his follower 
TiteUo, knew any thing of its just quan- 
tity, which was not known, to any tolera- 
ble degree of exactness, till Tycho Brahe, 
with great diligence, settled it But 
neither did Tycho nor Kepler discover 
in what manner the rays of light were 
refracted by the atmosphere. Tycho 
thought the refraction was chiefly caused 
by dense vapours, very near the earth's 
surface: while Kepler placed the cause 
wholly at the top of the atmosphere, 
which he thought was uniformly aense; 
and thence he determined its altitude to 
be little more than that of the highest 
mountains. But the true constitution of 
the density of the atmosphere, deduced 
afterwards from the Torricellian experi* 
mcnt, afforded a luster idea of these re- 
fractions, especially after it was found, 
that the refractive power of the air is pro- 
portional to its density. By this variation 
in the densitv and refi^tive power of the 
air, a ray of li^ht, in passing through the 
atmosphere, is continually refracted at 
every point, and thereby made to describe 
a curve, and not a straight line, as it would 
have done, were there no atmosphere, or 
were its density uniform. 

The atmosphere, or air, has also a re- 
flective power; and this power is the 
means by which objects are enlightened 
so uniformly on all ^des. The want of 
this power would occasion a strange al- 
teration in the appearance of things, the 
shadows of whlcn would be so very dark, 
and their sides enlightened by the sun so 
very bright, that probably we could see 
no more of them than their bright halves ; 
so that for a view of the other halves, we 
must turn them half round, or if immove- 
able, must wait till the sun could come 
round upon them. Such a pellucid un- 
reflective atmosphere would mdeed have 
been very commodious for astronomical 
observations on the course of die sun and 
planets unong the 4»d mn$, Tiiible by 



day as well as by night ; but then such' • 
sudden transition from darkness to light, 
and from li^t to dvknem, immediately 
upon the nsing and setting of the suiv 
without any twuight, and even upon turn- 
ing to or from the sun at noon day, would 
have been very inconvenient and offen- 
sive to our eyes. However, though the 
atmosphere be greatly assistant in the il- 
lumination of objects, yet it must also be 
observed that it stops a great deal of light- 
The knowledge of the component paits 
of the atmosphere is among the discove- 
ries of the modems. The opinions of the 
earlier chemists were too vaeue to merit 
any particular notice. Boyle, however, 
and his contemporaries, put it beyond 
doubt, that the atmosphere contained two 
distinct substances, viz. an elastic fluid, 
distinguished by the name of air, &nd 
water in the state of vapour. Besides 
these two bodies, it was supposed that 
the atmosphere contidned a great variety 
of other substances, which were continu- 
ally mixing with it from the earth, and 
which oflen altered its properties, and 
rendered it noxious or fatal. Since the 
discovery of carbonic acid ns by Dr. 
Black, it has been asccrtuned that this 
elastic fluid always constitutes a part of 
the atmosphere. The constituent parts 
of the atmosphere are, according to Mr. 
Murray, 



Nitrogen gas 
Oxygen gss 
Aqueous vapour* 
Carbonic acid gas 



It has been imajpned that a portion of 
hydrogen may exist in the atmospheric 
air. But in the usual analysis of it oxy- 
^n is abstracted, and the residual air is 
found to be nitrogen. The nitrogen is 
probably not penectty pure, and it is 
possible a small portion of hydrogen is 
mixed with it, which, fh>m the quantity 
being very trifling, is difficult to be de-' 
tected. 

The properties of atmospheric air ap- 
pear to DC merely the a^;gregated proper- 
ties of the g^ases of which it consists. It 
is invisible, inodorous, insipid, compressi-, 
ble, and permanently elastic. It supports 
combustion, and as it does so from the 
oxygen it contains, the conibtistion is less 
rapid and vivid, and continues for a short- 
er time. By the same agency it supports 
animal life ; a portion of its oxygen is 
coDsuDied in respiration and from iome 
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experiments. of Mr. Davy, there appears 
to oe a consumption of a very small por- 
tion of its nitrogen. Atmospheric air is 
very sparingly absorbed by water ; and 
the absorption is unequal, more of the 
oxygen bein^ combined with the water 
than of the mtrogen. It is difficult, even 
by long boiling, to expel from water the 
whole of the oxygen which it holds dis- 
solved ; and, if exposed a^n to the at- 
mosphere, it very quickly imbibes it 

Atmospheric air is an important agent 
in many of the operations ot nature. Be- 
sides serving as the vehicle of the distri- 
bution of water, it is, by its mobility, the 
great agent by which temperature is in 
some measure equalized, or at least its 
extremes moderated. Animals, as we 
have seen, are dependent on it for life. 
It is essential to respiration ; in the more 
perfect animals, its deprivation cannot be 
sustained for a few moments ; and even 
in the less perfect, the abstraction of it is 
lc>lk>wed, though not so immediately, by 
death. Its agency depends chiefly on its 
oxygen, a tjuantity of which \b spent in 
•very inspiration in producing chemical 
chants in the blood. A part of its ni- 
trogen also is consumed, wnile a portion 
of carbonic acid gas is fonned and ex- 
pired. Vegetable life is also in part de- 
pendent on it; it conveys water and per- 
naps carbonic acid gas, and other pnnci- 
ples, to the leaves of plants, and is thus 
subservient to their nutrition and growth. 

ATOMIC AL^A»^0^y denotes the doc- 
trine of atoms, or a method of accounting 
for the origin and formation of all things 
fiom tfie supposition of atoms endued 
with gravity and motion. The atomic 
phisio&gy, according to the account given 
of it by Dr. Cudwortb, supposes that bo- 
dy is nothing else but an extended bulk ; 
and resolves, therefore, that nothing is to 
be attributed to it but what is included 
in the nature and idea of i^ viz, more or , 
less magnitude, with diidnbUity into parts, 
figure, and position, together with mo- 
tioti or rest ; but so as that no part of 
body can ever move itself, but is always 
moved by something ebe. Ajid conse- 
quently it supposes Uiat there is no need 
of any thing else besides the simple ele- 
ments of magnitude, figure, site, and mo- 
tion, which are all clewlv inteUigible, as 
different modes of extended substance to 
solve the corporeal phenomena bv ; and, 
therefore, not of any substantial foims 
distinct from the matter, nor of any other 
qualities really existing in the bodies 
without, besides the results or aggre- 
gates of those simple elements, and the 

VOL. U. 



disposition of the insensible parts of bo- 
dies, in respect of figure, ute, and mo- 
tion, nor or any intentional species or 
shews, piropac'stedfrom the object to our 
senses; nor, lastly, of any other kind of 
motion or action really distinct from local 
motion, such as generation and alteration, 
they being neither intelligible as modes 
of extended substance, nor any ways ne- 
cessaiy. Forasmuch as the forms and qua- 
lities of bodies may well be conceived to 
be nothing but the result of those simple 
elements of mag^tude, figure, site, and 
motion, variously combined together, in 
the same manner as syllables and words* 
in great variety, result from the difierent 
combinations and conjunctions of a few 
letters, or the simple elements of speech; 
and the corporesl part of sensation, par- 
ticularly that of vision, may be solved on- 
ly by local motion of bodies, that is, either 
by corporeal effluvia streaming continu- 
aUy from the surface of the objects, or 
rather, as the later and more refined atom- 
ists conceived, by pressure made from 
the object to the eye, by means of li^t 
in the medium. So that the sense taking 
cog^nizance of the object by the subtle 
interposed medium, that is tense and 
stretched, vthrusting every way from it 
upon the optic nerves^ doth by that, as 
it were by a staff, touch it. Agpain, gene- 
ration and conuption may be sufficiently 
explained by concretion and secretion, or 
local motion, without substantial forms 
and quahties. And, lastly, those sensible 
ideas of light and colours, heat and cold, 
sweet and bitter, as they are distinct 
things from the figure, site, and motion of 
the insensible parts of bodies, seem plain- 
ly to be nothing else but our own fimcies, 
passions, and sensations, however they 
DC vulg^ly mistaken for qualities in the 
bodies without us. 

ATRA MU, in ancient medicine, the 
black bile, one of the humours of the an- 
cient physicians, which the modems caH 
melancholy. Dr. Percival suggests that 
this disorder is occasioned by the stagna- 
tion of the gall, by which it is rendered 
too viscid by the absorption of its fluid 
parts. Bile in this state discharged into 
the duodenum occasions universal distur- 
bance until it be evacuated. It bring^ on 
vomiting, pur^ng, &c. previous to wnich 
are fever, delirium, &c 

A TBACTYUS, in botany, a genus of 
the Sjmffenesia Polygamia class of plants, 
with raoiated flowers and compressed 
seeds, coronated with a plumose down, 
and standing en a plane viliose receptacle. ' 
There are eight species, of which we may 
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notice the A. gummifora, gummv-rooled 
atractylis; root perennial, sending out 
many narrow leaves, which are deeply si- 
nuated, and armed with spinos on the 
edges ; these lie close on the ground, and 
between them the flower is situated ; it is 
a native of Italy and the islands of the 
Archipelago. It flowers in July, but the 
seeds never come to perfection in Eng- 
land. 

ATRAGENE, in botany, a genus of the 
Polyandria Pologynia class of plants, the 
flower of which consists of twelve petals, 
and its seeds are caudated. There ape 
five species. This genus is allied to Ra- 
nunculus, but has a double row of petals; 
in the outer row four lar^ ones, in the 
inner many small ones, which are properly 
nectaries. The A. alpina maybe increased 
by cutting or layers in the same manner 
as clematis ; in a strong soil, and trained 
against a wall, it will rise to thne height of 
SIX OP eight feet. The flowers appear 
early,ana if the season prove favourable, 
they make a handsome figure; but as 
this plant is apt to put out leaves very 
early in the spring, it is frequently nipped 
by tne frosts; as are many plants and trees 
of Siberia and-T«rtapy, of which this is a 
native. There is only one American spe- 
cies, the Atragena Pennsylvanica. 

ATAPHHAXIS, in botany, a pnus of 
the HexandriaDigynia class of plants, the 
flower of which consists of two roundish, 
sinuated and permanent petals ; and its 
cup incloses a single, roundish and com- 
pressed seed. There are two species ; 1. 
the spinosa, a shrub that pises four or five 
feet high, sending out many weak lateral 
branches, armed with spines, and garnish- 
ed with small ash-coloured leaves. The 
flowers come out at the end of the shoots 
in clusters^ each consisting of two white 
petals tinged with purple, included in a 
two-leaved calyx, of a white herbaceous 
coUnip. 2. A. undulata, which sends out 
many slender branches trailing on the 
ground ; leaves about the size of those of 
knot-gpass, waved and cupled on theip 
ed^s, embracing the stalk half round at 
their base. This is a native of the Cape. 

ATRIPLEX, orachy in botany, a genus 
of the Polygamia Monoecia class of p lants, 
without any flower petals; the cup of the 
female flower is composed of two leaves, 
inclosing a single and comppessed seed ; 
whepeasthat of the herms4>nrodite flower 
is composed of five leaves, and encloses a 
single, poundish, and deppessed seed. 
There ape 14 species. The Amepican 
species, enumerated by Muhlenberg, are 
5 in number. 



ATROPA, in botany, a genus of tlie 
Pentandria Monogynia class of plants, 
the flower of which consists of a sing'le 
funnel-fashioned petal ; the fruit is a glo- 
bose berry, containing two cells, wherein 
the seeds inclosed are numerous and kid- 
ney-shaped. 

There are eight species, of which we 
notice, in this place, the A. belladonna, 
deadly night-shade, which has a perennial, 
thick, long, and branching root, sending 
out strong, herbaceous, upright, branch- 
ing stems ; the root-leaves are often a foot 
long, and five inches broad ; peduncles 
axillary, one-flowered; flowers, large, nod- 
ding, void of scent ; calyx green ; berry 
large, at first green, but when ripe of a 
beautiful shining black colour, full of piir- 
ple juice; with roundish, dotted, chan- 
nelled seeds, immersed in the pulp, and 
a glandular ring surrounding it. It is a 
native of Europe, particularly of Austria 
and England, in church yards and on 
dunghills, skulking in gloomy lanes and 
uncultivated places ; in other countries rt 
is said to be common in woods and hedg- 
es. The qualities of this plant are malig. 
nant, and it is extremely poisonous in all 
its parts. Numerous instances have oc- 
curred of tlie berries proving fatal, after 
causing convulsions and deliriam. Bu- 
chanan relates the destruction of the ar- 
my of Sweno the Dane, when he invaded 
Scotland, by the berries of this plant, 
which were mixed with the drink with 
which the Scots had engaged to supply 
the Danes. The invaders became so ine- 
briated, that the Scottish army fell on 
them in their sleep, and slew such num- 
bers, that scarcely enough were lef^ to 
carry off their king To children the 
berries have often been fatal. The symp- 
toms occur in half an hour, and consist of 
vertigo, gpeat thipst, delirium, swelling, 
and pedness of face. Vineptr libepalfy 
dpank haa been found eflicacious in obvi- 
ating the effects of the poison. Thepe is 
one American species, Atropa physa- 
toides. See MAifDaAKx. 

ATROPHY, in medicine, a disease 
whepein the body, op some of its parts, 
do not receive the necessaiy nutriment* 
but waste and decay incessantly. See 
MxDicTirs. 

ATTACHING, or ATTACHMXirr, in 
law, the taking or apppehending of a pep- 
son b^ virtue of a writ or precept. 

It IS distinguished from an arrest in 
this pespect, that whereas an arrest lies 
only on the body of a man, an attachment 
isouentiraes on the goods only, and some- 
times on the body and goods; thepe is 
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this farther difference, that arrest pro. 
ceeds out of an inferior court by precept 
only, and an attachment out of a higher 
court, either by precept or writ 

An attachment by writ differs from dis- 
tress, insomuch that an attachment does 
not extend to lands, as a distress does ; 
and a distress does not touch the body, as 
an attachment does. 

In the common acceptation, an attach- 
ment is the apprehension of a man's body, 
to bring him to answer the ^ction of the 
plaint. 

ATTACHnKT out of the chancery is ob- 
tained upon an affidavit made, that the de- 
fendant was served with a subpcena, and 
made no appearance ; or it issueth upon 
not performing some order or decree. 
Upon the return of this attachment by the 
sheriff, quod non est inventus m balUva suOj 
another attachment, with a proclamation, 
issues ; and if he appears not thereupon, 
a commission of rebellion. 

Attachmbht Ota of the foreot, is one of 
the three courts held in the forest The 
lowest court is called the court of attach- 
ment, or wood-ipote court: the mean, 
swan-mote ; and the highest, the justice 
in the eyre's seat 

This attachment is by three means, by 
goods and chattels, by body, pledges, 
and mainprize, or Uie body only. This 
court is held every forty days throughout 
the year, whence it is called forty-days 
court 

Attachmbht of privilege, is by virtue of 
a man's privilege to call another to that 
court whereto he himsetf belongs, and in, 
respect whereof he is privileged to an- 
swer some action. 

Attachxeht, foreign^ is an attachment 
of money or goods, fixind within a liberty 
or city, to satisfy some creditor within 
such liberty or city. 

By the custom of London and several 
other places, a man can attach money or 
goods m the hands of a stranger to satisfy 
himself. 

ATTAINDER, in Uw, is when a man 
has committed felony or treason, and sen- 
tence is passed upon him for the same. 
The children of a person attainted of 
treason are, thereby, rendered incapa- 
ble of being heirs to lium, or to any other 
ancestor; and if he were noble before, 
his posterity are'deg^raded and made base : 
nor can this corruption of blood be salved 
but by an act of parliament, unless the 
sentence be reversed by a vmi of error. 

ArTAiHDBE, biUof, 9k bill brought into 
parliament, fbr attainting, condemning, 
and executing a person for high-treason. 

ATTAINT, in law, a writ which lies 



against a jury that have given a false ver* 
diet in any court of record, in a real or 
personal action, where the debt or dam* 
ages amount to above forty shillings. 

If the verdict be found false, the 
judgment by common law was, that the 
jurors' meadows should be plou^ed up, 
their houses broken down, their woods 
grubbed up, all their lands and tenements 
forfeited, &c. but bjr statute the severity 
of the common law is mitigated, where a 
petty jury is attainted, and there is a pe- 
cuniaiy penalty appointed. 

But it the veroict be affirmed, such 
plaintiff shall be imprisoned and fined. 

ATTELABUS, in natural history, a ge- 
nus of insects of the order Coleoptera. 
Head attenuated behind; antennae thick- 
eniiu^ towards the tip ; moniliform. 

Ofthe g^enus Attelabus one of the prin- 
cipal species is the Attelabus, coryli of 
Linnxus, which is a smallish insect, found 
chiefly on hazel trees, and is black, with 
red wing-sheaths; and a variety some- 
times occurs, in which the thorax is red 
also ; it usually measures about a quarter 
of an inch in length. A much smaller 
species is the Attelabus betulae, which is 
found on the birch ; it is entirely of a 
black colour, and is remarkable for gnaw- 
ing the leaves of that tree, during the ear- 
Iv part of spring, in such a manner that 
tney appear notched on the edges. The 
thighs of the hind legs in this insect are 
of a remarkable thickened form. The 
larvx of the attelabi do not seem to have 
been distinctly described, but they pro- 
bably bear a resemblance to those of the 
genus Curculio. Linnstus refers to the 
genus attelabus some insects, which by 
later entomologists have been otherwise 
arranged : among these is the elegant spe- 
cies called Attelabus apiarius, so named 
from the mischief which its larva occa- 
sionally commits amone bee-hives, de- 
stroying the young of those insects. It 
is about three-quarters of an inch in 
length, and of a beautiful violet black, 
vfVSi red wing-shells, marked by three 
black transverse bands. The wnole in- 
sect is also covered with fine short black 
hair. It is common in some parts of 
France, Germany, 8tc. Its larva above 
mentioned is of a bright red colour. 
There are 13 species. 

ATTENDANT, in law, one that owes 
duty or service to another, or in some 
manner depends upon him, as a widow 
endowed of lands by a guardian shall be 
attendant upon him. 

ATTESTATION, in military affairs, is 
a certificate made by some justice ofthe 
peace, within four days after the enlist- 
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mcnt of a recruit. This ccrtiftcate is to 
bear testimony, that the said recruit has 
been brought before him in conformity 
to the mutmy act, and has declared his 
assent or dissent to such enlistment; and 
if duly enlisted, that the proper oaths 
have been administered, ana that the 2nd 
and 6th sections of the articles of war 
against desertion have been read to him. 

ATTITUDE, in painting and sculpture, 
the gesture of a figure, or statue; or it is 
•uch a disposition of their parts, as serves 
to express the action and sentiments of 
the person represented. 

AITORNEY general, is a great officer 
under the king, created by letters patent, 
whose office it is to exhibit informations, 
and prosecute for the crown in criminal 
causes, and to file the bills in the exche- 
quer, for any thing concerning the king 
in inheritance or profits. To him come 
warrants for making of grants, pardons, 
&c. 

ATTORNIES at law, are such persons 
as take upon them the business of other 
men, by whom they are retained. By the 
2 Geo. II. cap. 23, s. 5, no person shall be 
permitted to act as an attorney, or to sue 
out any process in the name of any other 
person, in any courts of law, unless such 
person shall have been bound by contract 
in writing, to serve as a clerk for five 
years to an attorney, duly sworn and ad- 
mitted ip some of"^ the said courts ; and 
euch person, during the sai«! term of five 
years, shall have continued in such ser- 
vice, and unless such person, after the 
expiration of the said five years, shall be 
examined, sworn, admitted, and inrolled. 
And for every piece of vellum, parch- 
ment, or paper, upon which shall be writ- 
ten any such contract, whereby any per- 
son shall become bound to serve as a 
clerk aforesaid, in order to his admission 
as solicitor or attorney, in any of the 
courts at Westminster, there shall be 
charged a stamp duty of lOOL 34. Geo. 
m. c. 14. And in onder to his admission 
as a solicitor or attorney in any of the 
great courts of sessions in Wales, or in 
Die counties palatine of Chester, Lancas- 
ter, or Durlumi, or in any court of record 
in England, holding pleas to the amount 
of 40 shillings, and not in any of the said 
courts in Westminster, there shall be 
charged a stamp duty of 50^ Eveiy at- 
torney, solicitor, notary, proctor, agent, 
or procurator, pi*actising m any of the 
courts at Westminster, ecclesiastical, ad- 
miralty, or Cinque-port courts, in his 
Majesty's courts in Scotland, the great 
sessions in Wales, the courts in the coun- 
ties Palatine, or any other courts holding 



pleas to the anunint of 40 shilling^ or 
more, shall take out a certificate annual- 
ly, upon which there shall be charged, if 
the solicitor, &c. rende within the bills 
of mortality, a stamp-duty of 5L in any 
other part of Great Britain 31. PejrsonB 
practising after the 1st day of November, 
1797, without obtaining a certificate, shall 
forfeit 50/. and be incapable of suinc^for 
any fees. An attorney shall not be elect- 
ed into any office against his will, such 
as constable, overseer of the poor, or 
churchwarden, or any office witnin a bo- 
rough : but his privilege will not exempt 
him from serving in me militia, or find- 
ing a substitute. Bhick. Rep. 1123. 

ATTRACTION, a general term, used 
to denote the power or principle bv 
which bodies mutually tend towards each 
other, without regarmng the cause or ac- 
tion that may be the means of producing 
the effect. 

The philosopher Anaxagoras, who lived 
about 500 years before the Christian era, 
is generally considered as the first who 
noticed this principle, as subsisting be- 
tween the heavenly bodies and the earth, 
which he considered as the centre of their 
motions. The doctrines of Epicurus and 
of Democritus are founded on the same 
opinion. 

Nicholas Copernicus appears to have 
been one of the first amon^the modems, 
who had just notions of this doctrine. 

After him, Kepler brought it still near- 
er perfection, having determined that 
bodies tended to the centres of the larser 
round bodies, of which they formed a 
part, and the smaller celestial bodies to 
the great ones nearest to them, instead 
of to the centre of the universe : he also 
accounted for the general motion of the 
tides on the same principle, by the at- 
traction of the moon ( and expressly calls 
it virtus tractoria qmt in hmaett; besides 
this, he refuted the old doctrine of the 
schools, ** that some bodies were natural- 
ly light, and for that reason ascended, 
while otliers were by their nature heavy, 
and so fell to the ground : declaring that 
no bodies whatsoever are absolutely lights 
but only relatively so, and that all mstter 
is subjected to the law of gravitation. 

Dr. Gilbert, a physician at London, was 
the first in this cmintry who adopted the 
doctrine of attraction ; ih the year 1600, 
he published a work, entitled ** De Maff. 
nete Magneticisque Corporibus;" whi^ 
contains a number of curious things ; but 
he did not sufficiently distinguish betweea 
attraction and magnetism. 

The next afler him was Lord Bacon, 
who, though not a convert to the Coper- 
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Bican system* yftt acknowledged an at* 
tractive power in matter. 

In France, also, we find Ferinat and Ro- 
beri-a], mathematicians of {preat eminence, 
maintaining the same opinion. The lat- 
ter, in particular, made it the fundamental 
principle of his system of physical astro- 
nomy, which he published m 1644^ under 
the title of **An8L Samii de Mundi Sys- 
tenuL*' 

Dr. Hooke,- however, was the person 
who conceived the most just and clear no- 
tions of the doctrine of gravitation, of any 
before Newton, in his woi^ called ** An 
Attempt to prove the Motion of the 
Earth:" 1674. He observes, that the hy- 
pothesis on which he explains the system 
of the WGoid, is in many respects different 
ham all others; and that it is founded on 
the foDowing principles : 1. That all the 
becrenty bmes have not only an attrac- 
tion or gravitation towards their own cen- 
tres, but that liiey mutually attract each 
other within the sphere of their activity. 
% That all bodies which have a simple or 
direct motion continue to move in a right 
line, if some force operating without in- 
cesmntly, does not constrain them to de- 
scribe a circle, an ellipse, or some other 
more complicated curve. 3. That attrac- 
tion is so much the more powerful, as the 
attracting bodies ace nearer to each other. 

But the precise detennination of the 
laws and limits of the doctrine dT at- 
traction, was reserved for the genius of 
Newton : in the year 1666, he first began to 
turn his attention to this subject, when, to 
avoid the plague, he had retired from Lon- 
don into the country ; but, on account of 
the incorrectness of the measures of the 
terrestrial meridian, made before this pe- 
riod, he was unable to bring his calcula- 
tions on the subject to perfection at first. 

Some years afterwards, his attention 
was again called to attraction by a letter 
of Dr. Hookers ; and Picard, having about 
thb time measured a deg^e of the earth, 
in France, with great exactness, ^e em- 
ployed this measure in his calculations, 
instead of the one he had before used, and 
found, by that means, that the moon is 
reUuned in her orbit by the sole power of 
gravity, supposed to be reciprocally pro- 
portional to the sqiKsres of the distances. 

According to tnis law, he also found, 
that the line described by bodies in their 
descent is an ellipse, of which the centre 
of the earth occupies one of the foci ; and 
considering afterwaads, that the orbits of 
the planets are in like manner ellipses, 
havinr the centre of the sun in one of their 
ibci, he had the aatiafiictioti to perceive. 



that the solution which he had undertaksn 
only fix>m curiosi^, was applicable to some, 
of the most sublime obiects in nature. 
These discoveries gave birth to his ce- 
lebrated work, which has justly immor- 
talized his name, entitled *' Philosophicx 
NaturaUs Princiiua Mathematica." 

In generalising^ these researches, he 
shewed that a projectile may describe any 
conic section whatsoever, by virtue of a 
force directed towards its focus, and act- 
ing in proportion to the reciprocal squares 
of the distances. He also developed the 
various properties of motion in these kinds 
of curves, and determined the necessary 
conditions, so that the section should be 
a circle, an ellipse, or an hyperbola, which 
de|)end only upon the velocity and pri- 
mitive position of the body, assigning in 
each case the conic section which the bo- 
dy would describe. 

He also applied these researches to the 
motion of the satellites and comets, shew- 
ing that the former move round their pri- 
maries, and the latter round the sun, ac- 
cording to the same law; and he pointed 
out the means of determining by observa- 
tion the elements of these euipses. 

He also discovered the g^vitation of the 
satellites towards the sun, as well as to- 
wards the planets ; and that the sun gpravi- 
tates towards the planets and satellites, as 
well as that these gravitate towards each 
other : and aflem'ards extending, by ana- 
logy, this property to all bodies, he esta- 
bhshed the principle, that eveiy molecule 
of matter attracts every body in proportion 
to its mass, and reciprocally as the square 
of the distance from the body attracted. 

Having ascertained this principle, he 
from it determined, that the attractive 
force of a body on a point placed without 
it is the same as if the whole mass were 
united at the centre. He also proved, that 
the rotation of the earth upon its axis 
must occasion a flattening of it about the 
poles; wluch has since been verified by 
actual measurement : and determined the 
law of the variation of the degrees in dif- 
ferent latitudes, upon the supposition that 
the matter of the eiuth was homo^neous. 

But, with the exception of what con- 
cerns the elliptical motions of the planets 
and comets, and the attractions of the 
heavenly bodies, these discoveries were 
not wholly completed by Newton. * His 
theory of the figures of the planets is 
limited by the supposition o#their homo- 
geneity ; and his solution of the problem 
of the precession of the equinoxes is de- 
fective in several respects. He has per- 
fectly established the principle which he 
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had diBCovered ; but left the complete 
development of its consequences to the 
geometers that should succeed him. 

The profound analysis also, of which he 
was the inventor, had not been suificiently 
perfected, to enable him to give complete 
solutions to all the difficult problems 
which arise, in considering the theoiy of 
the system of the worid ; so that he was 
oftentimes obliged to give only imperfect 
sketches or ai>proximation8, and leave 
them to be verined by a more rigorous 
calculation. 

Attraction may be divided, with respect 
to the law it observes, into two kinds. 1. 
That which extends to sensible distances, 
such is the attraction of gravity, of which 
we have been treating, which is found in 
all bodies, and the attraction of magne- 
tism and of electricity found in some par- 
ticular bodies ; 2. That which extendb to 
verj' small, or insensible distances. 

The attractions belonging to the first 
class must be as numerous as there are 
bodies situated at sensible distances. It 
has been proved that their intensity varies 
with the mass and the distance of the at- 
tracting bodies ; it increases with the mass 
of those bodies, but diminishes as the dis- 
tance between them increases. The rate of 
variation has been demonstrated to be in- 
versely as the 8C|uare of the distance, in all 
cases of attraction belonging to the first 
class. 

The nature of the attraction of gravity 
has been already discussed. It is, as far ' 
as the experience of man can extend, uni- 
versal in all matter. The attractions of 
magnetism and of electricity are partial, 
being confined to certain sets of bodies, 
while the rest of matter is destitute of 
them ; for it is well known that all bodies 
are not electric, and that scarcely any 
bodies are magnetic, except iron, cobalt, 
nickel, and chromium ^ and there is g^d 
reason to suspect that the magnetism of 
the three latter substances is caused by 
their containing some iron united to them. 

The intensity of these three attractions 
increases as the mass of the attracting bo. 
dies, and diminishes as the square of the 
distance. 

The first extends to the greatest dis- 
tance at which bodies are known to be se- 
parated from each other. How far elec- 
tricity extends has not been ascertained ; 
but mag^etiAn extends at least so far as 
thesemidiameter of the earth. All bodies 
possess gravity ; but it has been suppos- 
ed that the other two attractions are con- 
fined to two or three subtile fluids, which 
constitute a part of all those bodies that 



exhibit the attractions of magnetism of of 
electricity. 

If we compare the different bodies act- 
ed on by gravitation, we shall find that 
the absolute force of their gravitation is 
in all cases the same, provided their dis- 
tances from each other, and their mass, 
be the same ; but this is by no means the 
case with electrical and magnetic bodies : 
in them, the forces by which they are at- 
tracted towards each other are exceed- 
ingly various, even when the mass and 
the distance are the same. Sometimes 
these forces disappear almost entirely; 
at other times they are exceedingly in- 
tense. 

Gravity, therefore, is a force inherent 
in bodies ; electricity and magnetism not 
SO; a circumstance which renders the 
opinion of their depending on peculiar 
fluids extremely probable. If we com- 
pare the absolute force of these three 
powers with each other, it would appear 
that the intensity of the two last, eveiy 
thing else being equal, is greater than 
that of the first ; but their relative inten- 
sity cannot be compared, and is therefore 
unknown. Hence it follows that these 
different attractions, though they follow 
the same laws of variation, are not the 
same in kind. 

The attractions between bodies at in- 
sensible distances have been distinguish- 
ed by the name of affinity, while the term 
attraction has been more commonly con- 
fined to cases of sensible distance. 

Affinity may be considered as operating 
on homogeneous or heterogeneous sub- 
stances. Homogeneous ufinity urges 
substances of the same nature together, 
as iron to iron, soda to soda. Hetero- 
geneous affinity draws substances of dif- 
ferent natures into union, as acid and al- 
kalies. 

Homogeneous affinity is usually de- 
nominate cohesion, and sometimes ad- 
hesion, when the surfaces of bodies are 
only referred to ; it is nearly universal ; 
as mr as is known, caloric and light alone 
are destitute of it. 

Heterogeneous affinity is the cause of 
the formation of compound substances ; 
thus muriatic acid unites with soda, and 
forms sea-salt ; and sea-salt in saturated 
solution is united into masses by homoge- 
neous affinity. Heterogeneous affinity is 
universal, as far as is known ; that is to 
say, there is no substance which is not 
attracted by some other substance. It is 
generally taken for granted, that every 
substance has more or less affinity for all 
others, though it is certainly assunung' 
more than even analogy can warrant, and 
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is a point which we have no means of as- 
certaining'. 

Affinity, like sensible attraction, varies 
with the mass and the disUince of the at- 
tracting bodies. That cohenon varies 
with the mass cannot indeed be ascer- 
tained, because we have no means of va- 
lying the mass, without at the same time, 
altering the distance. But in cases of the 
adhesion of the surfaces of homogeneous 
bodies, which is undoubtedly an instance 
of homogeneous affinity, it has been de- 
monstrated that the force of adhesion in- 
creases with the surface, which) in some 
respect, is the same as with the mass. 

That heterogeneous affinity increases 
with the mass has been observed long 
ago, in particular instances, and has been 
lately demonstrated by BeithoUet to take 
place in eveiy case. Thus, a given por- 
tion of water is retained more obstinately 
by a laige quantity of sulphuric acid, than 
by a sniaU quanti^. Oi^gen is more ea- 
sily abstracted m>m oxides which are 
oxydised to a maxixAum, than from those 
which are oxjrded to a minimum. Lime 
only takes off the greatest part of the car- 
bonic acid from potash, which stiU retains 
a pK>rt]on of it ; and sulphuric acid does 
not totally displace phosphoric acid from 
the lime united to it m phosphate'of lime ; 
a part of it remains undisturbed. In these, 
and many other cases, a small portion of 
one substance is retained by a given quan- 
tity of another more strongly than a large 
portion ; and Berthollet nas shewn, that 
m all cases a large quantity of one sub- 
stance is capable of abstracting a portion 
of another from a smallportion of a third, 
how weak soever the affinity between the 
first and second is, and how strong soever 
that between the second and third. 

That the force of affinity increases as 
the distance diminishes, and the contrary, 
is obvious ; for it becomes insensible, 
whenever the distance is sensible, and, on 
the other hand, it becomes exceedingly 
great, when the distance is exceedingly 
dimiiushed. But the particular rate which 
this variation follows is still unknown ; 
some have supposed the rate to be the 
same as that of sensible attraction, and 
that its intensity varies inversehr, as the 
square of the distance ; no sufficient ar- 
l^ument has ever been advanced, to prove 
this law to be incompatible with the phe- 
nomena of affinity; but, on the. other 
hand, no proof has ever appeared in sup- 
port of this opinion. 

Affinity agrees with sensible attraction 
in every determinable point : like sensible 
attraction, it increases with the mass, and 



diminishes as the distance augments ; 
consequently, it is just to conclude, that 
attraction, whether it be sensible or in- 
sensible, is, in all cases, the same kind of 
force, and regulated precisely by the 
same general laws. 

The forces of affinity, though the same 
in kind, and possessing the same rate of 
variation witn regard to distances, and 
also in respect to the mass, are vastly 
more numerous than those of sensible at- 
traction ; for, instead of three, they amount 
to as many as there are heterogeneous bo- 
dies. But even when the distance and 
the mass are the same, as far as can be 
judged, the affinity of two bodies for the 
thim is not the same. Thus barytes has 
a stronger affinity for sulphuric acid than 
potash nas ; for, on equal portions of them 
Deing mixed with a small quantity of the 
acid, the barytes siezes a much larger pro- 
portion of the acid than the potash does. 
The difference of intensity extends to all 
substances, for there are scarcely any two 
bodies, whose particles have precisely the 
same affinity for a third, and scarcely 
any two botfies, whose component parts 
adhere together with exactly the same 
force. 

Because these affinities do not vary in 
common circumstances, like magnetism 
and electricity, but are always the same 
when other circumstances are equal, it 
has been argued that they do not, like 
them, depend on peculiar fluids, the 
Quantity of which may vary ; but that 
they are permanent forces, inherent in 
eveiy part of the attracting bodies. 

But after the extraordinaiy discoveries 
that have been lately made of the power- 
ful effects which electricity, as excited by 
the galvanic apparatus, has in chemical 
attractions, and when the great force of 
the affinity of the bases of potash and of 
soda to oxygen have been overcome by it> 
we must hesitate at least in continuing 
the above opinion, if we do not totally 
reject it, to adopt its reverse, and consi- 
der electric fire, in future, as the great 
agent of elective affinities. There is no 
reason why el6ctric fire may not be sub- 
ject to the same laws of attraction as 
other substances, and why it may not re- 
main united to bodies in a latent or inac- 
tive state, as well as caloric ; we have al- 
ready shewn, Ihat the mass of any sub- 
stance has a powerful effect on its degree 
of affinity ; many of the effects of electric 
fire on affinity might be explained by this 
increased power of it, when acting in a 
mass, or at farthest by supposing, thM its 
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power increased with its mass in a great- 
er ratio than that of other substancea. 

It haa been judicioualy^ remarked, by a 
respectable chemical writer, that the vari- 
ation of intensitjr, which forms so remark- 
able a diatinction between affinity and 
gravitation, may be only apparent, and 
not real, and may only arise from the 
much nearer approach which the parts of 
one substance may be capable of, to those 
of a second, than to those of a third; 
and that thus it may be that barytes at- 
tracts sulphuric acid with greater intensi- 
ty than potash, because the particles of 
barytes, when they act upon the acid, are 
at a smaller distance from it than the par- 
ticles of the potash ; to which we shall 
add, that it is possible that the degree of 
insensible distance to which the parts 
of substances can approach, depends on 
the quantity of latent electric fire com- 
bing with Uiem, or in other words, on 
the degree of their relative attractions to 
electric fire. 

This conjecture of the agency of elec- 
tric fire, in elective attractions, has, at 
least, the advantage of the atomic theory, 
which has been advanced to account for 
the same phenomena, that it relates to 
matters which we know really exist, and 
which are not, beyond the bounds of hope, 
indeterminable by experiment With all 
due deference to the respectable charac- 
ters who have used the atomic theory as 
an universal explainer, we beg leave to 
remind its admirers, that it is totally in- 
consistent with the laws of sound philoso- 
phy, to assume a fact as the basis of an 
argument, which itself has never had the 
shadow of proof to support it, and which 
in its nature is incapable of experiment. 
It is idle, in the present respectable state 
of science, to talk any more of atoms : 
as well may we again revive the dreams 
of the ancients about the materia subtilis, 
or those of Des Cartes, relative to vorti- 
ces, as to reason of the shape, form, na- 
ture, and properties of atoms, which , from 
their very definition, are merely visionaty, 
and whicn,the moment we conceive them 
as having shape, lose their essential qua- 
lity of indivisibility ; if the existence of 
atoms cannot be cUsproved, that is no ar- 
gument in favour of their existence in 
me way usually supposed ; and the atom- 
ic theoiy has only this property, in com- 
mon with every other whjch Hes beyond 
the reach of our senses. 

Judicial astrology, magic, and many 
other chimeras, cannot be disproved ; 
but, at least, since the gp^at law of truth 
has been adopted for philosophy, that no 



argument waa to be ads^tfted In it tlii^ 
was not demonstrable by experiment, or 
by proof equaQv satisftctoiy, mankind 
has ceased to be led astray by them. 

It is now hi^ time either to baniahthe 
atomic theory into the aame regions of 
oblivion as tne others abo¥enientioBed» 
or to prove the existence of the atoms on 
which it is founded ; but as this is in its 
native an impotsibihty, it is to be hoped 
that the time is not far distant when (^ 
losophers will cease to confound imaging' 
ry beings with real existences^ and when 
all that has been written of atoms wyi be 
in no more esteem than the vohiminoiia 
treatises de Pygmies et Salamandris, 
which are to be found among the folios 
of some of our great academical librap 
ries. 

It is true, that the atomic theoiy ac- 
counts plausibly for many things we other- 
wise must be content to own are yet be- 
yond our knowledge ; this may be a ccm- 
venience to those who wish to impose on 
the ignorant; but all true lovers of sci- 
ence win despise so paltiy a resource, 
especially when so much is now known, 
that we needno longer blush toown those 
points whidi are still involved in obscuri- 
ty, and shew the boundaries, on the map 
of science, between the re^onsof know- 
ledge and the terra incogmta of visionary 
theory. 

In the above respect of accounting for 
matters unknown, me ideal system of Bi- 
shop Berkley is equally powerfol as, if 
not superior to the atomic theory, and 
has the advantage over it of taming our 
thoughts incessantly to the Almighty Au- 
thor of all things ; for which reason, if 
we must have recourse to improved theo- 
ries, Berkley's very much deserve the 
preference. 

As to the more minute nature of bodies, 
we know that all mineral substances are 
resolvable into small laminae or spicula, 
of determinate shapes, which, by their 
multifarious combinations, produce the 
variously formed crystals, which all mi- 
neral bodies may be resolved into by art, 
which most may be made to exhibit by 
skilfol dissection, and which so many 
shew naturally. Vegetable substances 
are resolvable into small fibres* as are 
likewise animal substances for the most 
part;^ and from thefiaws of sound philo- 
sophy, we must codsider the laminae or 
spicula, which form the baab of ciystalli- 
zation, as the primary parts of mineral 
bodies, and fibres as those of organized 
bodies, until something further can be 
proved en the subject These primary 
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fifta bfbodies wShere toother, it is most 

?robable, by the attraction of coheaion, 
Mdo also their combinations into ciys- 
tals and other forms,) modified in some 
« ^gree by that attraction caused by elec 
trie fire. 

- The attraction which takes pUceamon^ 
tnbstances in solution is not so easily 
comprehended, as we know nothing as 
yet of the exact state in which a sub- 
stance, capable of solidity, exists, when 
dissolred m a fluid. In our present state 
of knowledge, we can only consider it ss 
ft fluid itself capable of reassuming a so^ 
id form in certain circiunstances. 

The attraction which takes place be- 
tween bodies in a state df vapour is simi- 
iv to that in a fluidstate; tneir precise 
•nd minute state in that condition is un- 
known { but the combinations which en- 
ioe from the attractions of many, in both 
states, are fiuniliarto all chemists, and 
^mn them have proceeded many of th« 
most useful substances which we possess. 
It is reiy fortunate for us, however, that 
if die knowledge of the minute andpri- 
maiy state of bodies is, as it were, con- 
cealed fitMn our view by an impenetrable 
veil, itb not of sinr veiy great importance 
to us, as the effects which booiespro- 
<hice on each other can be known to us 
without it, and it is this latter species of 
knowkdge that affords us the dominion 
over nature, supplies our wants, and fonns 
the basis of worldly luq>piness. 

Hie characteristic marks of affinity may 
be reduced to the three following : 

1. It acts onhr at insensible distances, 
and of course afiects only the minute parts 
of bodies. 

2. This force is always the same in the 
same tubstaaces ; but is different in dif- 
ferent substances. 

3. This difference is considerably mo- 
^fiedby themass. Thus, though A has 
a g^reater afiinity for C than B has, if the 
mass of B be considerably increased, 
while that of A remains unchanged, B 
becomes capable of tiJung a part of C 
from A. 

ATTRIBUTES, in logic, are the predi- 
cates of any subject, or what may Deaf- 
finned or denied of any thing. 

ArrmiBims, in painting and sculp- 
ture, are qrmbols added to several figures, 
to Intimate their particular office and cha- 
racter. 

Thus, the eagle is an attribute of Jupi- 
ter ; a peacock, of Juno ; a caduce, of 
Mercury ; a club, ofHercules ; and a palm, 
lof Victor y. 

ATTRITION, the rubbing or striking 

Vt)L.D. 



6f bodies one against another, so tt tQ 
throw off some of their supeHksial parti* 
clcs. 

The grinding or polishing of bodies is 
performed by attrition, the effects of 
which are, heat,1ight, fire, and electrid^. 

ATTRiTioir is also often used for the 
friction of such simple bodies, as do not 
wear from rubbing "against one another, 
but whose fluids are, Dy that motion, sub- 
jected to some particular determination ; 
as the various sensations of hunger, pain, 
and pleftsure, are said to be occasioned by 
the attrition of the orgaqji formed for 
' such impressions. 

AVALANCHES, a name g^ven in Swis« 
serland and Savoy to those prodigious 
masses of snow which are precipitated, 
with a noise like thunder, and m large 
torrents, from the mountains, and which 
destroy eveiy thing in their course, aoid 
have sometimes overwhelmed even whole 
viDages. In 1719, an avalanche firoro a 
neighbouring glacier overspread the 

C;ater nart oi^the houses and baths at 
uk, and destroyed a considerable num- 
ber of inhabitants. The best preserva- 
tive against their effects being the fo- 
rests, with which the Alps abound, there 
is scarcely a village situated at the foot of 
a mountain that is not sheltered bjr trees t 
which the inhabitants preserve with un- 
common reverence. Thus, what cohsti- 
tutes one of the principal beauties of the 
countiy affords also security to the peo- 
ple. 

AVAST, in the sea language, a term 
requiring to stop, to hold, or to stay. 

AUBLETIA, in botany, so namedfrom 
M. Aublet, the author of the history of 
plants in Guiana, a genus of the Polyan- 
clriaMonogynia class and order. Essen- 
tial character, calyx five-leaved ; corolla 
five-petalled ; capsul^ many celled, echi- 
nate, with mai^y seeds in each cell. There 
are four species, natives of Guiana. 

AUCTIONS, and AucnoiriBBs, eveiy 
person exercising the trade of an auc- 
tioneer, within the bills of mortality, shall 
pay 20*. for a licence ; and without the 
biUs of mortality, $9. Auctions and auc* 
tioneers are regulated by several statutes 
during the present reign A bidder at an 
auction, under the usual conditions that 
the highest bidder shall be the purchaser, 
may retract his bidding any time before 
the hammer is down. 

AUCUBA, a genus of the Monoedt 
Tetrandria. Essential character, male 
four-toothed ; coroUa foor-petaUed } ber» 
ry one-seeded ; female nectary none : nut 

N 



Digitized by 



Google 



AVB 



AVE 



ofke celled One fpedes, a Urge ftee of 
Japan. 

AUDIENCE, is the name of a court of 
iuttice, esubliahed in the West Indies by 
the Spaniards, answering in eflTect to the 
pariiaments of France. 

These courU take in several provinces, 
called also audiences, from the names of 
the tribunal to which they belong. 

AusiBvcB is also the name of an ec* 
clesiastical court held by the archbishop 
of Canterbury, wherein differences upon 
elections, consecrations, institutions, mar- 
riages, Sic. are heard. 

AUDITORY n^TMt, in anatomy, a pair 
of nerves arising from the medulla oblon- 
gata, with two trunks, the one of which 
IS called the portio durOf hard portion ; the 
other ^ortio melHt, or soft portion. See 
Ahatomt. 

AVENA, in botany, oat-graas^ class 
Triandria Digynia ; natural order, Grami- 
na. Generic character ; cal3rx, glume 
generally many-flowered, two-valved, 
loosely collecting the flowers; valves 
lanceolate, acute, ventricose, loose, large, 
awnless ; corolla two valved j lower valve 
harder than the calyx; the size of the 
calyx roundish, ventncose, acuminate at 
both ends, emitting from the back an awn 
spirally twisted, reflex; nectaiy two-leav- 
ed ; leaflets lanceolate, gibbous at the 
base; stamina filaments three, capillaiy ; 
anthers oblong, foiled; pistil germ ob- 
tuse • styles two, reflex, hairy; stigma 
simple : pericarp none ; coroUamost firm- 
ly dosed, grows to the seed, and does not 
gape ; seed one, slender, oblong, acumi- 
nate at both ends, marked with a longitu- 
dinal furrow. There are many species, 
of which we notice A. sativa, cultivated 
oaL Of this there are four varieties, the 
white, black, brown, or red, and the blue 
oat ; panicled ; cal3rxes too-seeded ; seeds 
very smooth, one-awned; annual; cubn 
or straw upwards of two feet high ; pani- 
cle various in different varieties, but al- 
ways loose and pendulous; the two 
glumes or chaffs of^the caljrx are marked 
with lines, pointed at the end, longer than 
^e flower and unequal; there are usually 
two flowers, and seeds in each calyx ; 
they are alternate, conical ; the smaller 
one is awnless ; the larger puts forth a 
strone, two-coloured, bent %wn, from the 
middle of the back,^ No botanist has 
been able to ascertain satisfactorily the 
native place of growth of this, or indeed of 
any other sort of gnun now commonly cul- 
tivated in Europe. The varieties mention- 
edi^ove have been longknown and others 
Kave beeamtroduced, as the Poland, the 



Friesland or Dutch, and tlie S^eriair of 
Tartarian oat The blue oat bprobably 
what is called Scotch rreys; Tne white 
sort is most common i3>out London, and 
those countries where the inhabitants live 
much upon oat-cakes, as it makes the 
whitest meal. The black is more culti- 
vated in the northern parts of England, 
as It is esteemed a hearty (bod for horses. 
The red oat is much cultivated in Derby- 
shire, Stafford^re, and Cheshire ; it is a 
very hardy sort, and gives agoodincrease. 
The straw is of a brownish red colour^ 
veiy heavy, and esteemed betterfbod fbr 
horsesthaneitherofthefonner sorts. In 
Lincolnshire they cultivate the sort called 
the Scotch greys. The Poland oathuil 
short plump grsdn, but the thickness oC 
the skin seems to have brought it into dis-^ 
repute among farmers. .Add to this, th^ 
straw b very short. It was sown by Mr. 
Lisle in 1709. Friesland or Dutch oat 
affords more straw, and is thinner skin- 
ned, and the grains mostiy' double. A 
white oat, called the potatoe oat in Cum- 
beriand, where it was lately discovered* 
promises, from the size of the grain and 
the length of the straw, to be the most 
valuable we possess ; it is now very gene- 
rally bought for sowing. The oatisaveiy 
profitable grain, and a great improvement 
to many estates in the North of England, 
Scotland, and Wales ; for it will thrive in 
cold barren soils, which will produce no 
other sort of grain ; it will also thrive on 
tiie hottest land ; in short, there is no soil 
too rich or too poor, too hot or too coldj 
for it ; and in wet harvests, when other 
grain is spoiled, this will receive little or 
no damage. The meal of this f^n makes 
a tolerably good bread, and is the com- 
mon food of the country people in the 
north. It is also esteemed for pottage 
and other messes, and in some places they 
make beer with it The best time for 
sowing oats is in February or Mardi, ac- 
cording as the season is early or late. 
TTie black and red oats may be sown a 
month earlier than the white, because 
they are hardier. The advantage of early 
sowing is proved by experiment White 
oats, sown the last week in May, have pro- 
duced seven quarters the acre ; and in 
Hertfordshire they do not sow them till 
after they have done sowing bariey, which 
is found to be a good practice, this oat 
being more tender than the others. Mr. 
Manmall mentions the blowing of the sal- 
low as a direction fbr the sowing of this 
grain. He says, ** most people aUow four 
bushels of oats to an acre, out I am con- 
Tinced that three bushels are more than 
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cnoagli ; the usual produce is about 35 
bushels to an acre, though I have some- 
times known more than 30." But 40 
bushels and more are certainly no unusual 
crop. The American species are 9 in 
number, according to Munleuberg. 

AVERAGE, in commerce, signifies the 
accidents and misfortunes which happen 
to ships and their cargoes, from the time 
of their loading and sailing to their return 
and unloading ; and is divided into three 
kinds : 1. The nmple or particular aver- 
age, which consists in the extraordinary 
expenses incurred for the ship alone, or 
ibr the merchandizes alone. Such is, the 
loss of anchors, masts, and rigging, occa- 
sioned by the common acci&nts at sea ; 
the damages which happened to mer- 
chandize by storip, pnze, shipwreck, 
wet, or rottinr ; all which must be borne 
and paid by the thing which suffered the 
damage. 2. The large and common aver- 
age, being those expenses incurred, and 
damages sustained, for the common ffood 
and security both of the merchan^zes 
and vessels, consequently to be borne by 
the ship and cargo, and to be regulated 
upon the whole. Of this number are the 
goods or money given for the ransom 
of the ship and cargo, things thrown 
over-board for the safe^ of the ship, the 
expenses of unladins^ for entering into a 
river or harbour, and the provisions and 
hire of the sailors when the ship is put 
under an embargo. 3. The small aver- 
ages, which are Uie expenses for towing 
and piloting the ship out, off, or into 
harbours, creeks, or rivers, one-third of 
whioh must be charged to the ship, and 
two-thirds to the cargo. 

Average is more particularly used for a 
eertun contribution that merchants make 
proportionably towards their losses. It 
also signifies a small duty, which those 
merchuits who send goods in another 
man's ship pay to the master for his care 
of them, over and above the freight 
Hence it is expressed in the bills oflading, 
paying so much freight for the said goods, 
with primage and average accustomed. 

AVERRHOA, in botany, a genus of the 
Becandria Pentagjnia class of plants, 
whose flower consists of five lanceoUited 
petals; the fruit is an spple of a turbinated 
and obtuse pentajgonal tirure, containing 
five cells, wherein are disposed angular 
•eeds, separated by membranes. There 
ftre two species, trees, natives only of 
Incfia, ana other warm parts of Asia; 
ttngular for the fruit mwiog frequently 
on the trunk itself, below the leaves. 
The flower resembles that of the gerani- 
um; but the ^nut is totally difierent: it 



is a poma, five-celled, and containing ma- 
ny seeds. The A. bilimbi is described as 
a- beautiful tree, with green flesh friut, 
filled with a grateful acid juice v the sub- 
stance and seeds not unlike tliose of a cu- 
cumber : it grows from top to bottom, at 
all the knots and branches. A syrup is 
made of the juice, and a conserve of the 
flowers. 

AVES, birda, the name of the second 
class of animals, according to the Unnaean 
system. They have been described as 
animals, having a body covered with fea- 
thers and down; jaws protracted and 
naked ; two wings, formed for flight, and 
two feet. They are aereal, vocal, swift, 
and light, and destitute of external ears, 
lips, teeth, scrotum, womb, bladder, epi- 
glottis, corpus callosum and its arch, and 
diaphragm. The feathers are disposed 
ouer each other in the form of a quincunx, 
intermixed with down, distinct from Uie 
quill and tail feathers, convex above, con- 
cave beneath, narrower on the outside, 
lax at the fore-end, hollow and homy fit 
the base, with a central pith, and furnish- 
ed on each side the elongated shaft with 
parallel, approximate, <fistinct, and flat 
laminae, composing the vane ; they vary 
in colour according to age, sex. season, 
or climate, except the quiU ana tail fisa- 
thers, which are more constant, and chief- 
ly characteristic. The eggs are various 
in number, size, and colour, but always 
covered with calcareous shell, deposited 
in an artificial nest, and hatched by the 
genial warmth of the parent. The body 
IS oval, terminated by a heart-shaped 
rump, and furnished all over with aereal 
receptacles, communicating withithe lungs 
or throat, necessaiy for night or song, 
and which may be filled or emptied at 
pleasure ; the rump has two glands, se- 
creting an unctuous fluid, whicn is press- 
ed out by the bill, to anoint the discom- 
gosed parts of the feathers ; the bill is 
omy, extending from the head, either 
hooked at the end for tearing tlie prey, 
or slender for searching in the mire, or 
flat and broad for gobbling ; and is used 
for building nests, feedi^ the young, 
climbingj or as an instrument of offence 
and defence ; eyes lateral, fbrnished witli 
orbits, and nictitant membfcane ; ears trun- 
cate, without auricles ; wings compressed, 
consisting of moveable joints, and cover- 
ed with quills and feathers ; legs placed 
usually near the centre of gravity, with 
toes and claws of various shapes : tail, 
serving as the rudder or director of the 
bodjr ; they are mostly monogamous, or 
live in single pairs, and migrate into mild- 
er climates, upon defect of food or 
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iTftnnth, and a few become torpid in win- 
ter. The generic characters are taken 
from the bilC tongue, nostrils, cent, carun- 
cles, andjothet naked parts. See Plate I. 
Ave*, 

Tig. 1. * Spurious or bastard wings ; 
6. leaser coverts of the wing^, which are 
small feathers that lie in several tows on 
the bones of the winfl^; c greater win^ 
coverts or feathers, tnat lie immediately 
over the quill feathers; tL scapulars, 
which take their rise from the shouldets, 
and cover the sides of Uie back ; e. pri* 
maiy quill-feathers, that rise from the 
first bone ; / secondary quill-feathers, or 
those that rise from the second bone ; ^. 
terttali» which likewise take their ri^ 
from the second bone, fbnninr a con- 
tinuatioB of the secondaries, and teem to 
do the same with the scapulars that He 
over them ; these feathers are so long in 
some of the scolopax and tringa genera, 
that, when the bird is flying, they give it 
the appearance of having tour wings i k. 
rump; f. tail-coverts ; k, tail-feathers; L 
shoulders ; m. crown ; n. front ; o. hind* 
head ; p. nape ; q. chin ; r. throat : «. 
scrag or neck above ; t. interscapular re- 
gion I u. vent. 

Fig. 2. a. Upper mandible ; b. lower 
manSble; c. a tooth-like process; d, 
frontlet; 9. front; / crown; ^. hind- 
bead; A.nap*e; t. lores; A. temples; L 
cheeks ; m. chin ; n. bristles at the base 
ofthebiU. 

Fig. 3. a. A bill with the npper man- 
dible hooked at the point, and nimished 
with a tooth-like process ; b. the cere or 
naked skin which covers the base of the 
bill, and in which are placed the nostrils ; 
e. orii>its, or skin, which surrounds the 
eye : it is generally bare, but particularly 
.4n the parrot and heron. 

Fi|r'4. A flat bill, pectinate at the edges, 
and funushed at the tip with a claw or 
nail. 

Fig. 5. A foot formed for perching, 
having three toes before and one behind. 

Fig. 6. A walking foot, having a spur 
on the heel. 

Fiff. 7. A climbing foot, having two 
toes before and two behind. 

Fig. 8. A palmate or webbed foot. 

Fig. 9. A temi-palmate or half-webbed 
foot. 

Fig. 10. A pinnate or finned foot 

Fig. 11. Alobatefoot 

There are six orders of birds, each of 
which contains several genera, that will 
be noticed in their proper places. The 
ardersare, 

1. Acdpitres or rapadous kind. 
S^Ficsorpyekind. 



3. Anseres ori^uelc kmd. 

4. Grallx or crane lund. 

5. Gallinx or poultry kind. 

6. Paaseres or sparrow kind. 

We may observe, with regard to thia 
class of animals, the admirable contri* 
vances, throughout the whole of their 
structure, for promoting their buoyancv 
in air, for enabling them to move with 
celerity, and for directing their course. 
Their covering is of the lightest kind ; 
yet the down with which they are sup« 
pfied under their feathers is the warmeat 
thi^ could be devised ; for, in conse* 
quence of the air entangled as it were in 
its interstices, it is one of the slowest 
conductors of heat The outer feathers, 
by their slanting disposition, and their 
natural oiliness, form a complete shelter 
to the body from wet; and the hoUow 
structure of the wingfeathers, by increas- 
ing their bulk without increasing their 
weight, renders them more buoyant in 
the air. 

The whole form of the body Is adapted 
to its flying with ease and celerity ; the 
small bead and shaip bill for diminishing 
the renstance of the air; the greater 
muscular strength, as well as an ezpan- 
sion of the wings, for impelling its body 
forward with celerity ; and the broad fea- 
thers of the tail, moveable in ahnost every 
direction, for steering its course, like the 
rudder of a ship. 

The disposition of the lungs along the 
back-bone, and their communications 
with the ceHs in the bones of the wings, 
thighs, and breast, by admitting air in al- 
most every part of the body, increases 
the buovancy of the whole, and enables 
the bird to exist lon^r without breath- 
ing, which must be in a great measure 
impeded, if not suspended, during some 
of Its n4>id flights. 

It has been observed, that the brilliancy 
of the plumage in the fei^ered tribe la 
only to be looked for in the warmer re- 
gions of Asia, Africa, and America. This 
remaik is, as a general one, perfectly oat- 
' rect; but whoever has seen the bewitifbl 
king-fisher dart along the shaded brook, 
cannot allow tiiat our own country has 
nothing to boast in the brilliancy of its 
birds. The crimson crown of the wood 
pecker, the beautiful bars of black, blue, 
and white, on the greater wing-coverts of 
the blue-jay, and the elegant plumage of 
the pheasant, as well as the extreme 
beauty of the flicker or gold winged 
wood-pecker, and the waxen chatterer, 
or cedar bird, the cerulean tinta of the 
bine-bird, and splendours of the zuby- 
tbxoated hmnimng-binl proTe thit ]»- 
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tnte has Qot confined her works of ele- 
gmnce to regions within the tropics. 

The whole cUss of birds differs essan- 
tiallj from all other animals in internal 
stracture, as well as in external form and 
ttppetnnce ; and every point of difference, 
when accurately exammed, is evidently 
adapted to their peculiar habits, lliese 
will be noticed under the several orders 
and genera. To give but a single instance 
in this place : the accipitres have sis^ht so 
piercing, that freqoenuy, when so hi^ as 
to be out of human ken, they can descxy 
tiieir prey upon the ffround, and their 
flif^t IS so rapid, that they can dart upon 
il with the celerity, of a meteor. Their 
prey varies acooidingto their streng<^ 
and rapacity, from the Uunb or kid, which 
the vulture bears away in his talons, to 
the smaller birds and mice, on which the 
hawk and owl tribes feast. To prevent 
the depredation that these would other- 
wise commit, nature has ordained that 
tills tribe of birds should be Uie least pro- 
lific ; lew of them lay more than two 

AUGEA, in botany, a genus of the De- 
caadiia Monognmia class and order. Ca- 
Ifz five-partM ; corolla ov. nectary ten* 
toothed; ci4)suletenH:elled. One species, 
a native of the Cape. 

AUGITE, a mineral of the Chrysolite 
frniily, found in basalt, sometimes in 
grains^ but most commonly in crystals, 
mostljr small and complete. Colour 
blackish green, sometimes passing into 
Ittk, ffreen, and rarefy to hver brown, 
toecific gravity 3.22 to 3.47. Before the 
blow-pipe it is with difficuHjr c<»verted 
into a black enamel : the constituent parts 
are 

Silica 52.00 

Lime 13.20 

Alumina .... 3.33 

Magnesia .... 10.00 

Oxide of iron . . 14.66 

■ manganese 2.00 




100.00 



It isfotmd very abundantly in Bohemia^ 
Transjdvania, Hungary, Scotland, as at 
Arthur's Seat, near Edinburah, and re- 
markably fine in the island of Ruma, one 
of the Hebrides, ^nd equaOy beautiful at 
Areadal, in Norway. Au^te is distin- 
nUked from olivine by its darker co- 
Km^ different ciystallization, greater 
"^ " und ipecific gravity. It used 



to be considered as a product of fire ; bat 
the circumstance of its occurring wrap- 
ped up, not imbedded, in lava, demon- 
strates that it is one of the constituent 
parts of the mother-stone, which has es- 
caped fufflon. 

AUGMENT, in grammar, an accident 
of certain tenses of Greek verbs, being 
either the prefixing of a syllable, or an 
increase of the quantity of the initial 
vowels. 

Of these there are two kinds, the au^^ 
menhtm temoporale, or (^ a letter, when a 
short vowel is changed into a long one, 
or a diphthong into another longer one ; 
and aufmenhtm tyUabicunh or ci a sylla- 
ble, when a syllable is added at the be* 
ginning of the word. 

AUGMENTATION, was the name of 
a court erected 27 Hen. VIII. so called, 
from the augmentation of the revenues 
of the crown by the suppression of reli- 
gious houses; and the office still remains, 
wherein there are many curious records, 
though the court has been dissolved long 
since. 

AnexsxTATioir, in heraldry, are ad- 
ditional charges to a coat-armour, fre- 
quently given as particular marks of ho- 
nour, and generally borne either on the 
escutcheon or a canton ; as have all the 
baronets of England, who have borne the 
arms of the province of Ulster, in Ire- 
land. 

AvoMXHTATiov, in music, a term con- 
fined to the language of fuguists, and is 
the doubling the value of the notes of 
the subject of a ftigue or canon : or, the 
giving the intervals of the subject in 
notes of twice the original len^. 

AUGRE, or Aweax, an instrument 
used by carpenters and joiners to bore 
large round holes, and consisting of a 
wooden handle and an iron blade, termi- 
nated at bottom with a steel bit 

AYIABY, a phce set apart for feeding 
and propagiOing birds. It should be so 
larve as to give the birds some freedom 
of flight ; and turfed, to avoid the appear- 
ance of foulness on the floor. 

AVICENA, Ebu SiNJk, in biography, 
has been accounted the prince of Arabian 
philosophers and physicians. He was 
Dom %t Assena, near Bokhara, in 978 ; 
and died at Hamadan in 1036, being 58 
years of age. 

The first years of Avicena were em- 
ployed in the study of the Belles Lettres, 
and the Koran, and at ten years of age he 
was perfect master erf" the hidden senses 
of that book. Then applying to the stu- 
dy of lofficy philosoph}^ and mathematics, 
he q^Muy m^ a nipid progreaii After 
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ftudyinff under a niMter the fint princi* 
plea oflopc, and the fim fire or six pro- 
pontions of Euclid's elements, he became 
disgusted with the slow manner of the 
schools, applied himself alone, and aoon 
accompUshed all the rest by the help of 
the commentators only. 

Possessed with an extreme andity to 
be acouainted with all the sciences, he 
studied medicine also. Persuaded that 
this art consists as much in practice as in 
theonr, he sought all opportunities of see- 
ing the sick ; and afterwards confessed* 
that he had learned more from such ex- 
perience than from all the books he had 
read. Being now in his sixteenth year, 
and already celebrated for being the liffht 
of his age, he detennined to resume his 
■tudies of philosophy, which medicine, 
&c had made him tor some time ne^ect : 
i^d he spent a year and a half in this 
psdnful labour, without erer sleeping all 
this time a whole nig[ht together. At the 
affe of 21, he conceived tne bold design 
of incorporating in one work all the ob- 
jects of numan knowledge ; and he car- 
ried it into execution in an Encyclope<lia 
of 20 volumes, to which he gave the tiitle 
of the " Utility of Utilities." 

Many wonderful stories are related of 
his sldU in medicine, and the cures which 
he performed. Several princes had been 
t^en dangerously ill, and Avicenawas 
the onfy one that could know their ail- 
ments, and cure them. His reputation in- 
creased daily, and all the pnnces of the 
East desired to retain him in their fimiliesy 
and in &ct he passed through several of 
tfiem. But the irregularities cfhis conduct 
sometimes losthim theiriavour, and threw 
him into great distresses, ifisexcessesin 
pleasures, and his infirmities, made a poet 
say, who wrote his epitaph* that the pro- 
found study of philosophy had not taurht 
him good morals, nor that of medicme 
^e art of preserving his own health. 

After his death, however^ he enjoyed 
80 great a reputation, that, till the 12th 
century, he waspreferredfbr the study of 
philosophy and medicine to all his prede- 
cessors. Even in Europe, his works* 
which were very numerous, were the only 
writings in vogue in the schools. 

AVfCENNIA, in botany, so named in 
honour of a celebrated oriental physician, 
who flourished in the eleventh century at 
Ispahan, a genus of the Didynamia Angi- 
ospermia dass and order. Essential cha- 
iiicter: calyx five-parted; corolla two- 
lipped, the upper Up square ; capsule co- 
riaceous, rhomboid, one-seeded. There 
ve thr«e fpecies^ natives of the East and 
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West Indies. A.tomentosa* atred, agiMt 
mostly, with the mangrove, rismg about 
15 feet ; iU trunk is not so large, having 
a smooth, whitish neenbark, and from 
the stem are twigs propags^ng the 
tree like that: the branches at top are 
jointed towards their enda, where the 
leaves come out opposite, on wery small 
petioles, two inches and a half long, and 
aboutan inch broad : the flowers are many, 
at the top of the branches, white and 
tetrapetalous. lti8fi>undonthenorthand 
south aides of Jamaica, growing in low 
moist g^und. A. nitida grows forty feet 
high, a native of liartinico : the creeping 
roots throw up abundance of suckers. A. 
resinifera produces a green coloured guio, 
so much esteemed by the nativea of New^ 
Zealand, and which is very hot in the 
mouth. 

AVIGNON berry, taken from the rham- 
nuB infectorius, snd used in France by 
(fyers for making a yellow colour. Tliey 
are gathered unripe, bruised, and boiled 
in water, mixed with the adies of vine 
stalka, to give a body, and then strained 
through hnen. The odour is chiefly used 
for silk, but it will not well bear the heat 
of the sun. The plant grows, as its name 
imports, in the neighbourhood of Avi^on. 
AULA regis, was a court established 
by William the Conqueror in his own haU. 
It was composed of the king's CTeat offi- 
cers of state resident in his pa&ce, who 
usually attended on his person, and fol- 
lowed him in all his progresses and expe- 
ditions ; which being found inconvenient 
and burthensome, it was enacted, by the 
great charter, c. 11, that common pkas 
shall no lonffer follow the king's court, 
but shall be holden in some certain place, 
which certain place was established in 
Westminster Hall, where the aula regis 
originally sat when the king resided in 
that city, and there it has ever rince con- 
tinued. 3 Black. 37. 

AULIC, an epithet given to certun offi- 
cers of the empire, who composed a court, 
wluch decides, without appeal, in all pro- 
cesses entered in it Thus we say aulic 
council, aulic chamber, aulic counsellor. 
The aulic council is composed of a pre. 
sident, who is a CathoUc ; of a vice-cban- 
cellor, presented by the archbishop of 
Menu ; and of eighteen counsellors, nine 
of whom are Protestants, and nine Catho- 
lics. They are divided into a bench of 
lawyers, and always foUow the emperor's 
court, for which reason they are called 
juHiiiumin^>ertaori8,ihe emperor's justice, 
and aulic council. The auhc court ceases 
at the death of the emperor^ whereas the. 
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inperifti chtmber of Spire is perpetual, 
representing not only the deceased em- 
peror, but the whole Germanic body, 
which is reputed never to die. 

AVOIRDUPOIS, or ArxBBuPois Tvag'St, 
a sort of weight used in England, the 
pound whereof b made up of sixteen 
ounces. 

This is the weight for the larger and 
cosrser commodities, such as g^roceries, 
cheese, wo<d, lead, &c. Bakers, who live 
Bot in corporation-towns, are to make 
^eir bread by avoirdupois weight; those 
m corporations, by troy weig^ht Apothe- 
earies buy by avoirdupois weight, but sell 
by troy. Tne avourdupois ounce is less 
&an the troy ounce, in the proportion 
ef 700 to 768 ; but the avoirdupois pound 
is gresfter than the troy pound, m the 
proportion of 700 to Sr6, or as 17 to 14 
neany: for 

1 lb. avoirdupois as TOOOgrahu troy. 
lift. tro)r . . t=5760 . . do. 
1 oz. avoirdupois sss 437} . . do. 
l«2.tioy , . sr 480 . . do. 

AVOWEE, one who has a right to pre- 
ient to a benefice. See Airvowsoir. 

AURELIA, in natural history, a term 
formerly employed by naturalists to ex- 
press that intermediate state, in which all 
ttpidopterous, and most other insects, 
remain for soine time, between the cater- 
pfflar form and the period in which they 
are lundshed with wings, with antennae, 
and other organs appertaining to the per- 
fect insect Aurefia and crysalis are 
lynonimous words, both alluding to the 
geJden splendour of the case in which the 
creature, during that state, is contained. 
This biUliant appearance seems to be 
oonfined to the Papilio tribe, so that the 
terms aureBa and crysaUs are altogether 
inapplicable, in a general manner, to in- 
sects in that state. These terms are now 
dtocarded in favour of the more expres- 
sive one pupOf which Linnaeus has adopted 
in their stead; a term which implies that 
the insect, Uke an in&nt, remams in its 
swaddling clothes. 

AUmCLE, in anatomy, that part of the 
ear which is prominent from the head, 
called by many authors auri8 externa. 

AraicLBS of the heart. These are a kind 
of appendages of the heart at its base, and 
are oistinguished by the names of the 
light and left. The right auricle is much 
larger than the left, and this is placed in 
the hinder, that in the anterior part. They 
are intended as diverticula for the blood, 
during the systole. Their substance b 
muscular, being composed of strong 



fibres, and their motion is not S3rAchro« 
nous, but achronous, with that of the heart 
See AwATOMT. 

AURICULAR meSdneBt such as are 
used in the cure of distempers in the ear. 

AURIGA, the fFa^j^oner,'m astronomy, 
a constellation of the northern hemis* 
phere, consisting of 23 stars, according to 
Tycho, 40 accoraing to Hevelius, and 66 
in the Britannic catalogue. This constel- 
lation is represented by the figure of an 
old man, in a posture somewhat like sit- 
ting, with a «mt and her kids in his left 
hand, and a bridle in his right. 

AURORA boreoHs, or Aurora teften- 
trionaUt, m physiology, the northern dawn 
or light, sometimes called streamers, is 
an extraordinary meteor, or luminous ap- 
pearance, shewmg itself in the night-time 
m the northern part of the heavens; and 
most usually in frosty weather. It is usual- 
ly of a reddish colour, inclining to 3rellow, 
and sends out frequent comiscations of 

Eale light, which seem to rise from the 
orizon in a pyramidal undulating form, 
and shoot with great velocity up to the 
zenith. The aurora borealis appears fre- 
quently in form of an arch, chiefly in the 
spring and autumn after a dry year. The 
arch IS partly bright, partly dark, but ge- 
nerally transparent; and the matter of 
which it consists is also found to have no 
effect on the rays of light which pass 
through it Dr. Hamilton observes, that 
he could plunl^ discern the smallest 
speck in the Pleiades, through the densi- 
ty of those clouds which formed the au- 
rora borealis in 1763, without the least 
diminution of its splendour, or increase of 
twinkling. 

This kind of meteor, which is more un- 
common as we approach towards the 
equator, is almost constant during the 
long winter, and appears with the great- 
est lustre in the polar regions. 1^ the 
Shetland isles, the ** merry dancers,'* as 
die northern lights are there called, are 
the constant attendants of clear evenings, 
and afford great relief amidst the g^oom 
of the long winter nights. They common- 
ly appear at twilight, near the horizon, 
of a dun colour, approaching to yellow ; 
they sometimes continue in that state for 
several hours, without any peroeptible 
motion ; and afterwards they break out 
into streams of stronger light, spreading 
into columns, and altering slowly into 
10,000 different shapes, andvaiymg Aeir 
colours from all the tints of yellow to the 
most obscure russet Thcv often cover 
the whole hemisphere, and then exhibit 
the most brilliant iq)peanuice. Their 
motions at this time are most amazingly 
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quick i and they astonidi the ipectxtor 
with the rapid chanse of their form. 
They break out in places where none 
were seen before, skimming briskly 
along the heavens, are suddenly extin- 
guided, and are succeeded bv an uniform 
dusky tract. This again is brilliantlv il- 
luminated in the same manner, and as 
suddenly left a dark space. In some 
nights thay assume the appearance of 
large columns, on one side of the deepest 
yeUow, and on the other gradually 
changing, tiU it becomes undistinguished 
from the sky. They have generally a 
strong tremulous motion from one end to 
the other, and this continues till the 
whole vanishes. As for us, who see only 
tlie extremities of these northern phe- 
nojnena, we can have but a faint idea of 
their splendour and motions. According 
to the state of the atmosphere, they dif^ 
fer in colour; and sometimes assuming 
the colour of blood, they make a drea£ 
ful appearance. The rustic sages, who 
observe them, become prophetic, and 
terrify the spectators with alarms of war, 

Sestilence, and famine: nor, indeed, were 
lese superstitious presages pecidiarto 
the northern islands.- appearances of a 
similar nature are of ancient date ; and 
they were distinguished by the appell^ 
tions of "phasmata," "trabes," and "bo- 
lides," according to their forms and co- 
lours. In old times they were either more 
rare, or less frequently noticed: but 
when they occurred, they were suppos- 
ed to portend great events, and the 
timid imagination formed of them aerial 
conflicts. 

In the northern latitudes of Sweden 
and Lapland, the aurorx borealis are not 
only singuUrly beautiful in their appear- 
ance, but afford traveUers, by their al- 
most constant effulgence, a very beauti- 
ftil light during the whole ni^t In Hud- 
son's bay, the aurora boreahs diffuses a 
variegat^ splendour, which is said to 
equal that ofthe full moon. In the north- 
eastern parts of Siberia, according to the 
description of Gmelin, these northern 
lights are observed to '* begin with sin- 
gle bright pillars rising in the north, and 
almost at the same time in the north-east, 
which, gradually increasing, comprehend 
a large space of the heavens, rush about 
from place to place with incredible velo- 
city, and, Anally, almost cover the whole 
sky up to the zenith, and produce an ap- 
pearance as if a vast tent was expanded 
m the heavens, flittering with gold, ru- 
bies, and sapphire. A more beautiful 
spectacle cannot be painted; but who- 
ever should see such a northern light for 



the first time, could not bdiold it vkluNiC 
terror. For, however fine the illumiiuu 
tion may be, it is attended, as I have learn-' 
ed from the relation of many persons, 
with such a hissing, cracking, and rush- 
ing noise through the air, as if the larg^est 
fire-works were playing off. To describe 
what they then near, they make use of 
the expression 'spolochi cnodjat,' thatis, 
* the nging host is pasnng.* The hun- 
ters, who pursue tne white and blue 
foxes in the confines of the Icy 8ea» are 
often overtaken in their course by these 
northern lights. Their dogs are ^en so 
much frightened, that they will not move* 
but lie obstinately on the ground, till the 
noise has passed. Commonly, clear and 
cafan weather fallows this kind of northern 
lights. I have heard this account, notfrom 
one person only, but confirmed by the 
uniform testimony of many, who have 
spent part of several yev% m these very 
northern regions, and inhabited different 
countries, from the Yenisei to the Lena « 
V so that no doubt of its truth ean renain. 
This seems indeed to be the real birth 
place ofthe aurora bo^afis." 

This account of the noises attendii^ 
the aurora borealis, allowing for some de- 
gree of exaggeration, has been corro- 
borated by other testimoiues. A person, 
who resided seven years at Hudson's Bay, 
confirms M. GmeUn's relation of the line 
appearance and brilliant colours of the 
northern lights, and particularly of their 
rushing noise, which he affirais he has 
frequently heard, and compares it to the 
sound produced by whirfing round a 
stick swiftly at the end of a string. A 
similar noise has also been heard in Swe- 
den. Mr. Naime also, being in North- 
ampton at a time when the nc^them 
lights were remarkabljr bright, is confi- 
dent he perceived a hissing or whizzing 
sound. Mr. Belknu), of Dover, in New 
Hampshire, North America, testifies to 
this tact M. Cavallo says, that the crack- 
ling noise is distinctly audible, and that 
he has heard it more than once. Similar 
lights, called aurorx australes, have been 
long since observed towards the south 
pole, and their existence has been more 
lately ascertained by Mr. Forster, who 
assures us, th^ in his YOptre round tiie 
world with Captain Cooke, he observed 
them in hig^h southern latitudes, thowjh 
attended with phenomena somewhat dif- 
ferent from those which are seen here. 
On Februaiy 17, 1773, in south latitude 
58^, "abeautifol phenomenon (he says) 
was observed during the preeedmf 
night, which appeared this and severd 
following nights. It consisted pf loQg co. 
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Tonms of a cdear wtUte Kght, shooting' up 
from the honzon to the eastward, almost 
to the zenith, and gradually spreading" on 
the whole southern partof the sky. These 
cohimns were sometimes 4>ent sideways 
at their upper extremities ; and though in 
most respectd similar to the northern 
lights (aurora borealis) of our hemi- 
sphere, >^t differed from them in beings 
always of a whitish colour, whereas ours 
'assume various tints, especially those of a 
■ fiery and purple hue. The sky was ge- 
Bcrally clear when they appeared, and the 
air ^urp and cold, the thermometer 
standing at the freezing- pcMnt** 

The periods of the appearance of these 
northern lights are very inconstant^ In 
some years they occur very frequently, 
- and in others they are more rare ; and it 
has been observed, that they are more 
common about the time of the equinoxes 
than at other seasons of the year. Dr. 
Ualiey (see Philoa. Trans. No. 34^, p. 406,) 
has collected together several observa- 
tions, which forma kind of history of this 
Shenomenon. Jlier having particularly 
escribed the «^riou6 circumstances 
which attended that observed by himself 
and many others in March 1716, and 
which was sing^ularly brilliant, he pro* 
ceeda with informing us, that the first ac* 
count of similar phenomena, recorded in 
tlie English annals, is that of the appear- 
ance which was noticed January 30, 1560^ 
and called " burning spears," by the au- 
thor of a book, entitled ** A pescHption 
of Meteors," by W. F. D. D. reprinted at 
Xondon, in 1654. The next appearance 
of a like kind, recorded by Stow, occurred 
on October 7, 1564. In 1574, as Camden 
and Stow inibrm tis, an atu^ra borealis 
was seen for two successive nights, viz, 
14th and lith of November, wiw appear- 
ances similar to tlvise observed in 1716, 
and which are now commonly noticed. 
The same phenomenon was twice seen 
infiraban^in 1575, viz. on the 13th of 
February and the 28th of September; 
and the circumstances attending it were 
described by Cornelius Gemma, who 
compares them to spears, fortified cities, 
and armies fighting in the air. In the 
year 1580, M. Ma^ne observed these 
phasmata, as he calls them, at Baknang, 
in the county of Wirtember^, in Germa- 
ny, no less than seven times m the space 
of twelve months; and again at several 
different times, in 1581. On September 
2d, 1621, the same phenomenon was seen 
overall France; and it was particuhirlv 
described by Gassendus, in his ** Physics,** 
vho gave it the name of " aurora borea- 
VOL. IL 



hs.** Anothefti'as seen all over Germany 
in November, 1623, and waf? described by 
Kepler. • Since that time, for more than 
eighty years, we have no account of any 
such phenomenon, either at home or 
abroad. In 1707, Mr. Neve observed one 
of small continuance in Ireland; and in 
the same year, a similar appearance was 
seen by Romer, at Copenhagen ; and du- 
ring an interval of eighteen months, in 
the years 1707 and 1708, this sort of 
light had been seen no less than five times. 
Hence it should seem, says Dr. Halley, 
that the air, or earth, or both, are not at 
all times disposed to produce this pheno- 
menon, though it is possible it may hap- 
pen in the day time, m bright moon shine, 
or in cloudy weather, and so pass unob- 
served. Dr. Halley further observes, that 
the aurora borealis of 1716, which he de- 
•cribed, was visible from the west of Ire- 
land to the confines of Russia, and to the 
east of Poland; extending at least near 
30° of rongitude, and from about the 50th 
degree of north latitude, over almost all 
the north of Europe ; and in all places, at 
the same time, it exhibited appearances 
similar to those which he observed at 
London. He regrets, however, that he 
was unable to determine its height, for 
want of contemporary obervations at dif- 
ferent places. 

Father Boscovich has determined the 
height of an aurora borealis, observed on 
the 16th of December, 1737, by the Mar- 
quis of Poleni, to have been 825 miles; 
and Mr. Bergman, fVom a mean of thirty 
computations, makes the average height 
of the aurora borealis to be 72 Swedish, 
or ', supposing a Swedish mile to be about 
6^ Engflish miles) 468 English miles. Eu- 
ler supposes the height to be several 
thousands of miles; and Mairan also as- 
signs to these phenomena a very elevated 
re^on, the far greater number of them 
bemg, according to him, about 200 leagues 
above the surface of the earth Dr. Blag- 
den, speaking of the height of some fiery 
meteors, (Phil. Trans, vol. Ixxiv. p. 227,) 
says, that " the aurora borealis appears to 
occupy as high,if not a higher,regionabove 
the surface of the earth, as may be judged 
from the very distant countries to which it 
hsa been visible at the sametime;'* he adds, 
that " the great accumulation of electric 
matter seems to lie beyond the verge of 
our atmosphere, 'as estimated by the ces- 
sation of twilight." However, the height 
of these meteors, none of which appear 
to have ascended so high as 100 miles, is 
trivial, compared with the elevations 
above ascribed to the aurora borealis. 

O 
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tetMttisdtfibok to iMkeMcb obteis. 
▼ations on this phenomenon as are suffi- 
cient to afford a just estunate of its alti- 
tode, they must be subject to coBsider- 
•ble vanation,and to material error. 

It is not improbable, that the highest 
regions of the aurora borealis are the 
nme with those in which fire4>alUmove ; 
iBor^ especially as Dr. Blafi^len informs 
us^ that instances are recorded, in which 
the northern lights l|aTe been seen to 
jam, and form lumii^ous balls, darting 
about with g^reat velocity, and even leav- 
ing a trsiu behind like the common fire- 
balls. This ingeniotts author, however,ooii- 
jecturing that diAinct regions are allotted 
to the eieotrical phenomena of otir atmo- 
sphere, assigns Uie appemnce of fii^- 
Duls to that region wkicli lies beyond the 
fimits of our crepuK^ilar atmosphere ; 
and a greater elevation above the earth to 
that accumulation of electiicity, in a light- 
er and less condensed ibrm, which pro- 
duces the wondeifullv diversified streams 
and corascatkms of the aurotm b<»eali0. 

AUSTKAI^ something relating to the 
south : thus the six signs on the sou^ 
tide of die equinoctial are caUed austral 
signs. 

AVTEtLfiii ^eguU, in law, a plea made 
by a criminal, that he has been already ac- 
<|uitted of the same crime with which he 
is charged. There are Hkewise ]^as of 
auter &kB conviot and attaint, that he has 
been before convicted of the same felony. 

AUTHENTIC, something of acknow- 
ledged and received authonty. In law, it 
sigmfies something dothed in aU its for- 
BQMities, and attested by persons to whom 
credit has been reguUurly given. Thus, 
we say, authentic papeis, authentic in- 
fltruments. In music, authentic 4s a term 
applied to four of the church modes or 
tones, which rise a fourth above their do- 
minants, which are always a fifth above 
tiieir finals; in this distinguished from the 
plepl modes, which fall a fourth below 
their finals. Thus, when an octave is di- 
▼ided arithmetically, according to the 
numbers, 2, 3, 4, that is, when the fifth is 
flat, and the fourth diarp, the mode or 
tone is called authentic, m contradistinc- 
tionito the plegal tone, where the octave 
is divided harmonically by the numbers 
3, 4, 6, which makes the fourth a flat, and 
the fiiUi a sharp. 

AUTHORITY, in a general sense, sig- 
nofies a right to command, and make 
one's self mieyed. 

AvrrHOBiTT, in law, signifies a power 
given, by woid or writing, to a second 
person to act sonethii^, andmay be by 
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writ, wairant, commisaion, ktter of attor- 
ney, &c. and sometimes by law. An au- 
thority given to another, to do what a 
person himself cannot do, is void ; and it 
must be for dmng a thing that is lawful, 
otherwise it will be no good authority. 

Authority is represented, in painting, 
like a g^ve matron sitting in a chair of 
state, richly clothed in a gaiment em- 
broidered with gold, hokUng in her right 
hand a sword, and in her leu a sceptre. 
By her side it a double trophy of books 
and aims. 

AUTOGRAPHUM, the very hand writ- 
ing of a person, or the original manu- 
script of a treatise or discourse. Auto- 
grapha, or original manuscripts of the 
New Testament, are the copies written 
by the apostlesb or by amanuenses under 
their immediate inspection. St Paul 
seems generally to have adopted the lat- 
ter mode ; but, to prevent the circulation 
of spurious epistles, he wrote the con- 
cluding benediction with his own hand. 
The eariy loss of the autogtapha of the 
New Testament affords matter of sur- 
prise, when it is known that the original 
maauscriptsof I^uther, and other emi- 
aent men, who lived at the time, of the 
reformation, are still subsisting. 

AUTOMATUM, or Automatoh, an 
instiunent, or rather machine, which, by 
means of springs, weights, &c. seems to 
move itself, as a watch, dock, &c. Such 
also were Arch3rtus's flying dove, Reno- 
montanus's wooden eagle* &c. SeeAv- 
BBoinxs. 

AUTUMN, the third season of the 
year, when the harvest and fruits are 
gathered in. Hence, in the language of 
the Alchemists, it signifies the time when 
the philosopher's stone is brought to per- 
fection. 

Autumn is represented, in painting, by 
a man at perfect age, clothed like the 
vernal, and likewise girded with a starry 
girdle; holding in one hand a pair of 
scales equally poised, with a «obe in 
each; in the otner, a bunch of divers 
fruits and gnu>es. His age denotes the 
perfection or ttus season, and the ba- 
lance, that siffn of the zodiac which the 
sun enters when our autumn begins. 

AUTUMNAL, dgru, in astronomy, are 
the signs Libra, Scorpion, and 3agittanus» 
through which the mn, passes during 
the autumn. 

AUXUJARY verht, iu pwmmMr, are 
such as help to form or coi\|ugate others; 
that is, are prefixed to them, to form or 
denote die moods or tenses thereofl As 
i^iWNieaiidXt^intheEi^giishi etipewd 



\ 



Digitized by 



Google 



AXI 



AXI 



avir in the Freiieh ; A0 et 9ono in ^e Ita- 
fiftn, &c. In the EngBah lang;uage, the 
auziliary Tetb am supplies me want of 
pasBiTe verbs. 

AirxiiximT, in militai^ aflmirs : b^ this 
term is understood foreign or subsidiary 
troops, which are furnished to a bellige- 
rent power in consequence of a treaty cf 
alliance, or for pecuniaiy considerations. 
Of the hitter description may be consider- 
ed the Swiss soldiers who formerly senr- 
ed in France^ and the Hessians, who were 
employed by Great Britain during a pavt 
of the American war, and on other occa- 
sions. 

AUXIIJUM curiMf in Uw, a precept or 
order of court, to cite, ur convene ope 
party at the suit of another. 

ArxiLixnk ad JiSum milUem faderuhmt 
Tei JiHam marittmtlam, a precept or writ 
directed to thfe sheriff of every county, 
where the king, or other lords, had any 
tenants, to levy of them reasonable aid, 
towards the knighting his eldest son, or 
the marriage of his eldest daughter. 

AWAIT, in law, way-Uying, or laying, 
m-w^ to execute some mischief. It is 
enacted that no charter of pardon shall 
be allowed before any justice, fbr the 
death of a man slain by await or maUce 
prepense, 13 Rich. II. 

AWAED, in law, the judgment of an 
arbitrator, or of one who is npt appointed 
by the law a judge, but chosen by the 
parties themselves for terminating their 
difference. See AmaiTmATOB. 

AWL, or AuL, among shoemakers, an 
instrument wherewith holes are bored 
through the leather, to facilitate the 
stitching or sewing the same. The blade 
of the awl is usually a little flat and 
bended, and the point ground to an acute 
angle. 

AWME, or AtJME, a Dutch liquid mea- 
sure, containing eight steckans, or twen- 
ty verges or verteels, equal to the tierce 
in England, or to one -sixth of a ton of 
France. 

AWN. See Abista. 

AWNING, in the sea-language, is the 
hanging a sail, tarpauling, or the like, 
over any part of the ship, to keep off the 
mm, rain, or wind. That part of the poop- 
«leck which is continued forward beyond 
the bulk-head of the cabin, is also called 
the awning. 

AXETONE. SeeNarirmrrx. 

AXILLA, in anatomy, the arm-pit, or 
the cavity under the upper part of the 
•m. 

AviLkt in beteay, the «imk» coBqpv«« 



bended betwixt the stems ofpUmts and 
their leaves. 

AXIOM, in philosophy, is such a plain, 
self-evident, imd received notion, that it 
cannot be made more plain and evident by 
demonstration ; because it is itself better 
known than any thing that can be brought 
to prove it; as, that nothing can act where 
it is nott that a thing can be, and not 
be, at the same time ; that the whole is 
greater than a part thereof; and that from 
nothing, nothing can arise. By axioms, 
called also maxims, are understood all 
eommon notions of the mind, whose evi- 
dence is so clear and forcible, that a man 
cannot deny them, without renouncing 
common sense and natural reason. 

The rule whereby to know an axiom it 
this: whatever propontion expresses the 
immediate clear comparison of two ideas, 
without the help of a third, is an axiom. 
But if the truth does not appear from the 
immediate comparison of two ideas, it is 
no axiom. 

These sorts of propositions, under the 
name of axioms, have, on account of their 
betng^ self-evident, passed not only fiir 
principles of science, but have been sttp« 
posed innate, and thought to be the foun- 
dation of all our <Hher knowledge; 
though, in truth, they are no more than 
identic propositions ; for to say that all 
right angles are eqiud to each other, is 
no more than saj^ngthat all rig^t aBg[lts 
are ri^t angles, such equality being im- 
plied m the veiy definition. AB conside- 
rations of these maxims, therefore, can 
add nothing to the evidence or certainty 
of our knowledge of them ; and how Ut* 
tie they influence the rest of our know- 
ledge, how far they are from, being the 
foundation of it, as weU as of the tmths 
first known to Uie mind, Mr. Locke, and 
some others, have undeniably proved. 
According to Bacon, it is impossible that 
axioms raised by arjfumentation should 
be useful in discovering new works ; be- 
cause the subtihy of nature fkr exceeds 
the subtilty of arguments ; but axioms, 
'duly and methodically drawn from par- 
ticulars, will again easily point out new 
particulars, and so renclerthe sciences 
active. 

The axioms in use being derived from 
slender experience, and a few obvious 
particulars, are generally appUed in a 
corresponding manner. No wonder, there- 
fore, tkay leMus to few particulars; and 
if any instance, unobserved before, hap- 

gen to turn up, the axioM is preserved 
y some trifl ingdistinction, where it ought 
rather to be ooivected. 
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. Axiom is also an ettabliihed princi- 
ple in some art or science. 

Thus, it is an established axiom in phy- 
sics, that nature docs nothing in vain ; so 
it is in geometry, that if to equal things 
you add ecjuals, the sums will be equal. 
It is an axiom in optics, that the angle of 
incidence* vs equal to the angle of reflec- 
tion» 8tc. In which sense, too, the gene- 
ral laws of motion are called axioms : 
Whence it may be observed, that these 
particular axioms are but deductions f^om 
certain hypotheses. 

AXIS, in geometiy, the straight line in 
a plane figure about which it revolves, to 
produce or generate a solid : thus, tf a 
semicircle be moved round its diameter 
at rest, it will generate a sphere, the axis 
of winch is that diameter. 

Axis, in astronomy. 1. Axis of the 
world, an imaginaiy right line conceived 
to pass through the centre of the earth, 
from one pole to the other, about which 
the sphere of the world, in the Ptolemaic 
system^ revolves in its diurnal rotation. 
3. The axis of a planet is that line drawn 
through the centre about which the pla- 
net revolves. Jhe sun, together with all 
planets, except Mercury, Saturn,, and 
Herschel, are Known, by observation, to 
move about their respective axes. The 
axis of the earth, during its revolution 
round the sun, remuns parallel to itself, 
and is inclined to the plane of the eclip- 
tic, making with it an angle of 66^ de- 
grees. 3. The axes of the equator, hori- 
zon, ecliptic, zodiac, &c. are r^t lines 
drawn tlurough the centres of those cir- 
cles perpendicular to their planes. 

Axis, m conic sections, a right line (U. 
Tiding the section into two equal parts, 
and cutting all its ordinates at right an- 
gles. See Coiric Sxcnoirs. 

Axis, in jnecbanics. The axis of a 
balance is that line about which it moves, 
or rather turns about Axis of oscilla- 
tion is a right line parallel to the horizon, 
paisinff through the centre about which a 
pendulum vibrates. 

Axis in peritrocfdo, one of the five me- 
chanical powers, consisting of a peritro- 
chium or wheel, concentric with the base 
cS a cylinder, luid moveable together with 
itf about its axis. See Mkcbakics. 

Axis, in optics, is that ray, among all 
others that are sent to the eye, which falls 
perpendicularly upon it, and which conse- 
quently passes through the centre of the 
eye. 

Axis of a glass or lens, is a right line 
joining the middle points of the two op- 
posite surfaces of tlie glass. 



Axis of incidence, in dioptrics, b a 
right line perpendicuJar, in tiie point of 
incidence, to the refracting superficies, 
drawn in the same mexlium mat the ray of 
incidence comes from. 

Axis of refraction, is a right line drawn 
through the refracting mediimit from the 
point of refraction, perpendicular to the 
refracting superficies. 

AXYRIS, m botany, a genus of the Mo- 
noecia Triandria class of plants, in the 
male flowers oi which the cslyx is a peri- 
anthium composed of four patent, obtuse 
leaves, divided into three segments: there 
is no corolla : in the female flowers the 
calyx is composed of five obtuse, concave , 
connivent, and permanent leaves, with 
the two exterior <^nes shorter <iian ^e 
rest; there is no corolla; nor is there 
any pericarpium ; the seed is single, ob- 
long, compressed* obtuse, and contained 
in the cup. 

A Y£-a^, in natural history^ a angular 
quadruped, discovered by Sonnerat, in the 
island of Madagascar, tenA described in, 
his voyage to the East Indies. Sonnini 
forms a new genus of this animal, under 
the name of ** Chieromys," but Gmelio 
ranks it under the genus " Sciuraa,** 
which see. 

AYENIA, in botany, so called in ^onoor 
of the Duke d'Ayen, a great promoter of 
the science of botany, c^ the Gynandiia 
Pentandria class and order. Natural or- 
der of Columnifene. Malvaceae Jusaica. 
Essential character, monogvnous. Calyx 
five-leaved. Petals united into a star, 
with long claws ; five anthers under the 
star ; capsule five-celled. There are four 
species ; of which three are natives of 
South America, and one o{ Jamaica. 
These plants are propagated by seeds, 
sown in the spring, in hot-beds,, where 
they must continue ; but they will want 
a good portion of free air. If exposed 
to the open atmosphere, they will not 
thrive ; and if too much drawn, they do 
not flower well. The plant will live 
through the winter, but as they perfect 
tUeir seeds the first year, the old plants 
are seldom continued. 

AZALEA, in botany, of the Pentan- 
dria Monogynia class and order. Natural 
order, Bicomes ; Rhododendra, Jusstea. 
Essential character, corolla bell-^aped ; 
stamina inserted into the receptacle; 
capsule five-celled. There are seven 
species. A. Pontica mudi resembles the 
rhododendron ponticum, but it has five 
stamens and veUow corc^las, not ten sta- 
mens and violet-coloured corollas, as that 
has. The leftvei are Bmatter, ovate, and 
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riliate ; ft native of Pontus. A. indica is 
m shrub three feet in height, with a trunk 
mn inch thick, having a rough cinereous 
brown bark; the branches are short, 
twisted and irregular ; leaves stiflTvillose, 
close and evergreen ; beautiful bright red 
flowers cover the whole upper part of 
th<5 shrub. Native of the East Indies ; 
much cultivated in Japan for the elegance 
of its flowers, and the variety in their size 
and colours. M v!acosa is a low shrub, 
risine witb several slender stems nearly 
four feet high. The leaves come out in 
clusters at the ends of the shoots, without 
order : the flowers come forth in clusters 
between the leaves, and have the appear- 
ance of those of the honey-suckle, and 
arc as agreeably scented. They appear 
in the middle of Juty, but do not brine 
forth seeds in England. The Pontic and 
Indian species hi^e not yet been cultivate 
cd in Europe. The Viscosa grows na^ 
turally in shadft, and upon moist ground, 
in most parts of North America, from 
whence many of the plants have beeft 
sent of lat6 years to England, and several 
of them have produced their beautiful 
flowers. They must have a moist soil, 
and a shady utuation, otherwise they will 
not thrive i they can only be propagated 
by shoots from their roots, and laying 
down their branches. The best time for 
la>1ng down the young shoots is at Mi- 
chaelmas, and if they are covered with 
sonie old tan, to keep out the frost, it will 
be of great use to them. 

AZIMUTH, in astronomy, an arch of 
the horizon, intercepted between the me- 
ridian of the place and the azimuth, or 
vertical circle passing through the centre 
of the object, which is equal to the angle 
of the zenith formed by the meridian and 
vertical circle ; or it is found by this pro- 
portion : As the radius to the tangent of 
the latitude of the place, so is the tangent 
of the sun's or stars altitude, for instance, 
to the co-sine of the azimuth from the 
south, at the time of the equinox. 

AzimrrH, magrteUcali an arch of the ho- 
rizon, intercepted between the azimuth, 
or vertical circle, passing through the 
centre of any heavenly body and the 
nagnetical meridian. 

This is found by observing the object 
with an azimuth compass. 

Aximrra compa««, an instrument adapt- 
ed to find, in a more accurate manner 
than by the common sea-compass, the sun 
•r star's magnetical amplitude, or azi- 
muth. It is also used to take the bear- 
ings of head-lands, ships, and other ob- 
jects at a distance. The azimuth com- 
pass diffen from the oomaon sea-com- 



pass in this, that the circumference of the 
card, or box, is divided into degrees, and 
there is fitted to the box an index with 
two sights, which are upright pieces of 
brass placed diametrically opposite to 
each other, having a slit down the middle 
of them, through which the sun, or star^ 
or other object, is to be viewed, at the 
time of observation. See Compass. 

Azimuth dicUy one whose style or fwy- 
mon is at right angles to Uie plane of the 
horizon. 

Azimuth circlet^ called azimuths, or 
vertical circles, are great, circles of the 
sphere, intersecting each other in the 
zenith and nadir, and cutting the horizon 
at right ang^les in all the points thereof. 

The honzon being divided into 360**, 
there are reckoned 360 azimuths. 

These azimuths are represented by the 
rhumbs on common sea charts, and on the 

n' e they are represented by the qua^ 
t of altitude when screwed in the ze- 
nith. On these azimuthi is reckoned the 
hei^t of the stars, and bCthe sun, when 
not m the meridian. 

AZOTE, or itUrogen^ in chemistry, a 
gas that forms the unrespirable part of 
the atmospheric air, and it exists m the 
proportion of about 78 per cent by bulk, 
or 74 per cent, in weight The proper- 
ties by which this gas was first distin- 
guished were principally negative, in 
direct opposition to those of oxygen, the 
other constituent of the atmosphere ; the 
latter supporting combustion and animal 
hfe in an eminent degree, while the for- 
mer was found to be immediately fatal to 
animals ; hence its name azote, or the ex- 
tinguisher of life. Oxygen also produces 
a great change in almost all metallic sub- 
stances, which is known by the Jerm oxy- 
dation ; azote, on the contrary, not only 
extinguishes life and flame immediately, 
but produces no change whatever on 
combustible bodies immersed in it 

This gas is obtained by the following 
methods -. if a Quantity of iron filings and 
sulphur, mixed together, with a little 
water, be put into a ^ass receiver full of 
atmospheric air, it will in a few days ab- 
sorb all the oxygen, and the remainder 
will be azote, or more properly azotic 

Ss. Phosphorus may be substituted fior 
e iron fihngs and sulphur, and the ab- 
sorption will be completed in 24 hours. 
Diluted nitric acid, poured on muscular 
flesh, and the heat of 100<> applied, will 
fiimish azotic gas. J^ whatever means 
obtained, its properties are always the 
same ; vit. it is invisible and elastic : it 
has no smell .* its specific gravity is about 
,9^Qr,accordii)|fto]ir.MTy,,^8; 100 
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6ubic inches of it weight upwards of 30 
gnint ; it cannot be breathed by animalB 
without instant auifocation ; and it is not 
sensibly absorbed jbv water. Azote is a 
oonstitaent part of au animal bodies : it is 
the cause or the production of Ammonia ; 
and in certain proportions with oxygen. 
It fonBs the nitric acid : according to the 
experiments of Mr. Davy, nitric acid is 
fbmedof 

393 of azote 
70.5 of oxygen. 

The composition of nitnc acid was dis- 
covered by Mr. Cavendish, and hence is 
explained how the putrefaction of animal 
natters is favourable to the production of 
nitre. It is from this com oi nation that 
azote obtained the name of nitrogen, or 
the base of nitric acid : this, indeed, seems 
tlie preferable term, azote only implying 
the general property of destropng life, 
which is common to many of the other 
gases. Azote, in its different stages of 
oxydation, becomes nitrous oxide, nitrous 
gas, as well as nitric aoid. 

In experiments, azote is detected chief- 
ly by iu negative properties. Gas may 
be inferred to be azotic, if it instantly ex- 
tinguishes a ti^er immersed in it, and at 
the same time is not sensibly absorbed by 
water or liquid alkali ; nor renders lime- 
water turbid ; which does not blacken 



the solutions of lead or silver; which 
mixes with oxyren in any proportion» 
without diminution or the production of 
red fumes ; and when so mixed, does not 
explode by the contact of a lighted boj^. 

AZURE, among painters, the beautKl 
blue colour, with a greenish cast, pre- 
pared from the lapis lazuli, generally 
called ultramarine. See Coloub. 

With greater propriety, however, azure 
signifies that bright blue' colour prepared 
from the lapis amenus, a different stone 
from the lapis lazuli, thou^^ frequently 
confounded together. This colour is, by 
our painters, commonly called Lambert's 
blue. 

AzwE, in heraldry, the blue coloilkr in 
the arms of any person below the rank of 
a baron. In the escutcheon of a noble- ' 
man, it is called sapphire ; and in that of a 
sovereign prince, Jupiter. In engraving", 
this colour is expressed by lines, or 
strokes drawn honzontally. This colour 
may signify justice, perseverance, and 
vigdance; when compounded with 



Or. 

Gul 
Ver. 
Pur. 
Sab. ^ 
AZURITE. 



"Cheerfulness 
Vigilance 
Readiness 
Enterprize 
Goodness 
^Moumfulness. 
See Lazulitb. 



>• it signfies. •< 



B. 



BThe second letter of the alphabet, 
y and first consonant, is formed in the 
w>ice by a strong and q^uick expression 
of the breath, and operang of the Ups, 
and is therefore one of the labials : as a 
mute, it hath a middle power between 
the smooth sound of P, and the rougher 
sound of F and Y. 

B is also used as an abbreviation : thus, 
in music, B stands for the tone above A, 
as B^ or ^B, does for B flat, or the semi- 
tone major above A : B idso stands for 
bass, and B. C. for 6aM0 ctmUmto, or tho- 
rough bass. As a numeral, B was used 
hf the Greeks and Hebrews, to denote 
2 { but amonip the RomajM, for 300, and 
wi^ » dash over it (thus B) for 3000. 

BABOON, the name of that tribe of 
ipes which have short tails. See Sivia. 

BABTLONICS, in Kterary history, a 
ffrngment of the ancient history of the 
world, endiii^ flt 267 yew before Chnffti 



and composed by Berosus or Berossus, a 
priest of^ Babylon, about the time of Alex* 
ander. Bab;^ionics are sometimes also 
cited in ancient writers by the title of 
Chaldaics. The Baby Ionics were veiy 
consonant with scripture, as Josephus^ 
and the ancient christian chronologers, 
assure us ; whence (he author is usually 
8up]>osed to have consulted the Jewiia 
writings. Berosus speaks of an universal 
deluge, an ark, &c. He reckons 10 gene- 
rations between the first man and the de- 
luge, and marks the duration of the sevew 
ralgenerations by saroiy or periods of 223 
lunar months ; which, reduced to years, 
differ not much from the chronology of 
Moses. 

The Babylonics consisted of three 
books, including the history of the an- 
cient Babylonians, Modes, &o. but wdy a 
few imperfect extracts are now remaiiun^ 
ef tiie work, preserved chiefly by Joee* 
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phufl and Syncelhis ; where all the pas- 
sages of citations of ancient authors out 
of Berosusare collected with great ex- 
actness. Annius, of Viterbo, kindly of- 
fered his assistance to supply tlie loss, 
^aod forged a complete Bcrosus out of his 
own head. The world has not thanked 
him for the hnposture. 

BABYROUSSA, in zoology, the Indian 
hog. See Bus. 

FACCHARIS, in botany, ploughman 
spikenard .- of the Syngenesia Polygfamia 
Superflua class and order. Natural order 
compositx; compound flowers, division 
the third discoidez; corymbiferac, Jus- 
flieu. Essential character; calyx imbri- 
cate, cylindric} florets, female mixed 
with hermaphrodites ; down simple ; re- 
ceptacle naked. There are nine species ; 
most of the plants are shrubby ; the flow- 
ers are disposed commonly in corymbs. 

BACHELOR, or Batchslob, a man who 
still continues in the state of celibacy, or 
who was never married, and who, in cer- 
tain cases, is subject to a double tax. 

Baghslok was anciently a denomina- 
tion given to those who had attained to 
knighthood, but had not a number of vas- 
sals sufficient to have their banner carried 
before them in the field of battle ; or, tf 
they were not of the order of bannerets, 
were not of age to display their own ban- 
ner, but obliged to march to battle under 
another's banner. It was also a title given 
to young cavaliers, who, having made their 
first campaign, received the military gir- 
dle accordingly. And it served to de- 
nominate him, who had overcome another 
in a tournament the first time he ever 
engaged. 

Baghm^us, kmgfiU, were so called, as 
being the lowest order of knig^its, or in- 
ferior to bannerets. 

Bachelobs, in an university sense, are 
persons that have attained to the bacca- 
fanreat; or who have taken the first de- 
cree in the liberal arts and sciences. Be- 
rne a person can be admitted to this de- 
gree at Oxford, it is necessary that he 
Study there four years ; three years more 
■u^ entitle him to the deg^e of master 
of arts; and in seven years more he may 
commence bachelor of divinity. At Cam- 
lm<fape, the degreca are usually taken 
much the same as at Oxford, excepting 
in law and physic, in either of whicn the 
bachelors degree may be taken in six 

Cri. In Fnnce, the degree of bache- 
of divinity ia attained in five years 
study, that is, in two years of philosophy, 
wad three of divinity. 

Baeuuia, in music, one who has taken 
bift IhUdegsce in nuaic A qualifiycatioa 



formerly required of a candidate for thi« 
honour was, the being able to read ancl 
expound certain books in Boethius, a 
Greek writer in the science, of the sixth 
century. It is now required of the can- 
didate, to compose an exercise for voices 
and instruments, in six parts, which ex- 
ercise must be publicly performed in 
the music-school, or other place in the 
university. 

BACUXARIA, in natural histonr, ape- 
nus of vermes of the order Inuisona. 
Generic character: body consisting of 
cylindrical straw-like filaments, placed 
parallel to each other, and fre^uenUjr 
changing their position. There is but a 
single species noticed by Gmelin, viz. B. 
panidoxa, found on the ulva lati^ma ; bo- 
dy composed of linear, yellowish, short 
filaments united together, forming them- 
selves into a square zigzag, or extended 
line, but always preserving their parallel- 
ism and resting m a square. 

BACK, in brewing, a lai^ge flat vessel, 
m which the wort is put to stand and cool 
before boiling. The innedients ot beer 
pass through three kinds of vessels; they 
are mashed in one, worked in another, 
and cooled in a third, called backs, or 
coolers. 

Back gamnuniy an ingenious game play- 
ed with dice and tables, to be learned 
only by observation and practice. 

However, the followingrules concern- 
ing 4t cannot fail to be acceptable to our 
readers. In the first pla^e, the men, 
which are thirty in number, beii^ equal- 
ly divided between the two gamesters, 
are placed thus, viz two on the ace point, 
^Y^ on the side of your left hand* table, 
three on the cinque, and five on the ace 
pointofourrig^thand table, which are 
answered on the like points by your ad- 
versary's men : or they nuy be i&poaed 
thus, viz. two on the ace point, five on 
^e double sice or sice-cinque point, three 
on the cinque point in your own tables, 
and five on the sice point at home ; which 
are to be answered liy your adversary. 

The men being thus disposed, be sure 
to make good your trey and ace points ; 
hit boldly, and come away as fast as yon 
can. 

When you come to a bearing, have a 
care of making when you need net ; and 
doublets now will stand you most in stead. 
If both bear together, he that is first oflT, 
without doublets, winsone; if both bear, 
and one goes ofl* with doublets, he wins 
two. If your tdble be clear before your 
adveisarjr's men are oonie in,thatiB back- 
gammon, which is three ; bat if you thus 
go off withdoyhlet^ itis fimr. 
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* The ifreKt desterhy offhu gMit 1% to 
be fbnfvd, if possible, upon me terms ; 
and so to point the men, that it shall 
not be possible for the adversary to pass, 
though you have entered your men, till 
you g^Te him liberty, after having got 
two to one of the advantage of the g^ame. 

Back ffo^ in the sea language, an'inr 
stniment tormeriy used for taking the 
sun's ahitnde at sea : so cslled, because 
the back of the observer is turned to- 
wards the son during the observation. 

Back tk^ of a tfdp, are ropes belong- 
ing to the mam-mast and lore-mast, and 
the m^Ms belonging to them; serving to 
keep them from pitching forwards or 
over-board. 

BACKING, m law, a warrant of justice 
of peace, where a wairant granted in one 
jurisdiction is required to be executed in 
another ; as where a felony has been com- 
mitted in one county and the offender 
resides in another; in which case, on 
proof of the hand- writing of the justice 
who granted the warrant, a justice in 
tuch other county indorses or writes his 
name at the back of it, thereby giving au- 
thority to execute the warrant in such 
other county 

BACON (Rookr), in biography, an 
Bnglish monk of the Franciscan oider, 
celebrated for his genius and learning, 
was bom nearDchester in Somersetshire, 
in the year 1214. He commenced his 
studies at Oxford; from whence he* re- 
moved to the university of Paris, which 
at that time was esteemed the centre of 
literature : here he made such progress 
in the sciences, that he was esteemed the 
glory of the university, and was in high 
^stimatipn with several of his count^- 
men, particularly with Robert Groothead, . 
or Gfouthead, afterwards Bishop of Lin- 
coln, his great friend and patron. Having 
taken the degree of doctor, he took the 
habit of the Franciscan order, either 
while he was in France, or soon after his 
return to England, about the year 1240. 
He now pursued his favourite study of ex- 
perimental philosophy with unremitting 
ardour and assiduity. In this pursuit, in 
experimentB, instruments, and in scarce 
books, he informs us, he spent, in the 
emuse of 20 yean, no less than 2000A 
which sum was generous^ furnished to 
lumby some of the heads of the university, 
to enable him the better to pursue his no- 
ble researches. But such extraordinary 
talents, and progress in the sciences, 
which in that ig^rant affe were so little 
known to the rest of mankind, while the^ 
raised the admiration of the mere intelh- 
getkty could not fail to excite the envy of 



bis ilHterate fVatemi^, wbote malice be 
further drew upon him, by the freedom 
with which he treated the clergy in his 
writings, in which he spared neither their 
ignorance nor their want of morals ; these 
therefore found no difficulty in possessing 
the vulgar with the notion of Bacon's 
dealing with the devil. Under this pre- 
tence he was restrained from reading lec- 
tures ; his writings were confined to his 
convent ; and at Ten^h, in 1278, he him- 
self was imprisoned m Ins cell, at 64 years 
of a^. Being allowed, however, the use * 
of his books, he still proceeded in the 
rational pursuit of knowledge, correcting 
his former labours, and writing severu 
curious pieces. 

When Bacon had been, ten yeaw in 
confinement, Jerom de Ascoli, general of 
his order, who had condemned his doc- 
trine, was chosen pope, by the name of 
Nicholas IV. ; |nd being reputed a per- 
son of ^at abuities, and one who had 
turned his thoughts to philosophical stu- 
dies. Bacon resolved to apply to him for 
his discharge ; and to shew both the in- 
nocence and the usefulness of his studies, 
addressed to him a treatise, "On the 
Means of avoiding the infirmities of Old 
Age." What effect this had on the pope 
does not appear ; it did not at least pro- 
duce an immediate discharge : however, 
towards the latter end of tiis reign, by 
the interposition of some noblemen,^ Ba- 
con obtained his hbertv; after which he 
spent the remainder of his iiffe in the col- 
lege of his order, where he died in the 
year 1294^ at 80 years of age, and was 
buried in the Franciscan church. Such 
are the few particulars which the most 
diligent researches have been able to dis- 
cover concerning the life of this very ex- 
traordinary man. 

Bacon's printed works are: 1. ^ Epis- 
toU Fratris Rogeri Baconis de Secretia 
Operibus Artis et Naturae, et de NulUtate 
Magis:" Paris, 1542, in 4to. BaaU, 1593^ 
in 8vo. 2. "OpusMajus:" London, 173$, 
in folio, published by Dr. Jebb. 3. " The- 
saurus Chemicus:" Francf 1603 and 
1620. These printed works of Bacon 
contain a considerable number of esMtys ; 
but there remain also in different libra- 
ries several manuscripts not yet pub- 
lished. 

His other phy^cal writings shew no 
less genius and force of mind. * In his 
treatise *< Of the Secret works of Art tiid 
Nature," he shews that a person, peifect- 
ly acquainted with the manner olMerved 
by nature in her openttons, would be able 
to rival her. In another piece, "Of the 
Nullity of Magic,*' he points out, witk 
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freat •m&ciij> asd penettttion, vh«iK« 
the notion of h sprung, and how weak 
Ml pretences to it are. From a perusal 
of his wof4n, it is evident that Bacon was 
no sttmnger to many of the capital disco^ 
veries of the present and past ages. 
Gunpowder he certainly knew : thunder 
and lightning, he tells us, may be pro- 
duced hv art : for that sulphur, nitre, and 
charcoal, which, when separate, have no 
sensible effect, when mixed tcM^ther in 
due proportion, and closely confined, and 
fired, yield a loud report A more pre- 
cise description of gunpowder cannot be 
given in words. He also mentions a sort 
of uneztingoishable fire, prepared by art ; 
which proves that he was not unacquaint^ 
cd with phosphorus : and that he had ft 
notion or the rarefkction of the air, and 
the structure of an air-pump, is past con- 
tradiction. He was the miracle, says Dr. 
Preind, of the age in which he lived, and 
the greatest gemus, perhaps, for mechani- 
cal knowledge, that ever appeared in the 
world since Archimedes. He appears 
fikewise to have been a master in the sci- 
ence of optics: he has accurately de- 
scribed the uses of reading^asses, and 
shewn the way of making them. Dr. 
Freindadds, that he also describes the 
camera obscura, and all sorts of jgplasses 
which magnify or diminisli any object, or 
bring it nearer to the eye, or remove it 
fiffther off. Bacon says himself, tliat he 
bad great numbers of burning-glasses : 
amd uat there were none ever in use 
ambng the Latins, till his friend Peter de 
Mahara Curia applied himself to the mak- 
ing of them. That the telescope was not 
uiucnown to him, appears from a passage 
where he says, that he was able to form 
glasses in such a manner, with respect to 
our sight and the obiects, that the rays 
shall l^ refracted ana reflected wherever 
we please, so that we may see a thin^ un- 
der what angle we think proper, either 
near or at a distance, and be able to r^ul 
^e smallest letters at an incredible dis- 
tance, and to coidit the dust and sand, on 
account of the g^reatness of the angle 
tinder which we see the objects : and al- 
m> that we shall scarce see the greatest 
iMidies near ns, on accoont of the small- 
ntm of the anele under which we view 
^em. His skill in astronomy was amaz- 
ing : he discovered that error which oc- 
casioned the reformation of the calendar ; 
one of the greatest eflbits, according to 
Dr. Jebb, of human industry : and his 
plan for correcting it was n>nowed by 
Fope Gregory the Thirteenth, with this 
Tsriation, that Bacon would have had tiie 
VOL. II. 



csBtreotion to beg^ from the 6irth of our 
Saviour, whereas Gregory's amendment 
reaches no higher than the Nicene couQ' 
cU. 

On the whole, it oannot be doabted that 
Friar Bacon is justfy entitled to everlast- 
ing remembrance, as a philosopher and 
truly great man. If knowledge, says Dr. 
Enfield, is now too far advanced for the 
world to derive much information from 
his writings, respect must nevertheless be 
paid to the memory of the man, who knew 
more than his contemporaries, and who, 
in a dark age, added new lights to the 
lamp of science. 

Bacoh (Fbaitcis) in biography. Ba- 
ron of Verulam, Viscount cST St. Albans, 
and Lord High Chancellor of England 
under King James I. Re was bom in 
1560, being son of Sir Nicholas Bacon, 
Lord Keeper of the Great Seal in the 
reign of Queen Elizn^th, b^ Ann daugh- 
ter of sir Anthony Cook, eminent for h.er 
skill in the Latin tnd Greek languages* 
He gave, even in his infancy, tokens of 
what he would one day become ; and 
Queen Elizabeth had many times occasion 
tD admire his wit and talents, and used to 
call him her young lord keeper. In his 
thirteenth year he was entered a student 
at Trinity College, Cambridge, where he 
studied the phiro8oi)hy of Aristotle, and 
made such progress in his studies, that at 
sixteen years of age he had run through 
the whole circle (n'the liberal arts, as they 
were then taught, and even began to per- 
ceive those imperfections in the existing 
philosophy, which he afterwards so effec- 
tually exposed, and thence not only over- 
turned the tyranny, which prevented the 
progress of troe knowledg^, but laid the 
foundation of that f)«e and useiUl philo- 
sophy, which has since opened a way to 
so many glorious discoveries. On his 
leaving the university, his father sent him 
to France, where, before he was 19 yeait 
of age, he wrote a general view of the 
state of Etirope : but Sir Nicholas dying, 
he was obligea suddenly to return to Eng- 
land, where he appHed himself to the stu- 
dy of the common law, at Gray's Inn. His 
merit at length raised him to the highest 
dignities in his prof^sssion, viz. of Attor- 
ney-General, and Lord Hiith ChanceUor. 
But being of an easy and nberal disposi- 
tion, his servants took advantage of that 
temper, and their situation under him, by 
accepting presents in the line of his pro- 
fession. Being, abandoned by the king, 
he was tried by the house of lords for 
bribery and corruption, and by them sen- 
tenced to pay a fine of 40,000/ and to re- 
P 
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main pritoacr in the Tower doting the 
king's pleasure. The king^ howev*;r» 
toon aAer remitted the fine and imprison- 
ment : but his misfortunes had given him 
a distaste for public afairs, and he after- 
wards mostly lived a retired life, cloaely 
pursuing his philosophical atudies and 
amusements, in which time be composed 
the greatest part of his English and La- 
tin works. Though even in the midst of 
bis honours and -employments he forgot 
not his philosophy, but m 1620 published 
bis great work " Novum Omnum." Af- 
ter some years spent in phOosophical re- 
tirement, ne was suddenly seized with 
pains in his head and stomach, as he was 
travelling into the couutry. These oblig- 
ed him to stop at Highgate, at the EvI 
of Arundle's, where ne expired, on the 
9th of April, in the 66th year of his age. 
No memorial remains or his last hours, 
excepting a letter addressed to the noble- 
' man m vmose house he died, in which he 
compares himself to Pliny, who lost his 
fife by approaching too near Vesuvius du- 
ring an eruption. He was buried at St. 
Albaus. 

To Bacon unquestionably belonged a 
most commanding ^nius, capable of in- 
yentlng, methodizing, and carrying for- 
ward to considerable maturity, a general 
plan for tlie improvement of natural sci- 
ence, by the onl)r sure method of experi- 
ment. With a mind prompt in invention, 
patient in inquiry, and subtle in discrimi- 
nation, neither affecting nor idolizing an- 
tiquity, he formed, and in a great measure 
executed his great plan, " The Instaura- 
tion of Sciences," in six parts. Of these 
the first is entitled " The advancement 
of Learning :" the second is the " Novum 
Organum," or new method of employing 
the reasoning facuhies in the pursuit m 
truth: the "Sylva Svlvarum," or History 
of Nature, is the third part : the Iburth 
is entitled "Scala Intellectus ;*' a series 
of steps is pointed out, by which the un- 
derstanding may re^Iarly ascend in its 
philosophical inquiries : the fifth part is 
«* Anticipationes Philosophies,*' intended 
as philosophical hints and suggestions: 
the sixth part, in which the universal 
principles of natural knowledge, drawn 
mm experiments, should be exhibited in 
a reg^ilar ai)d complete system, the au- 
thor did 'not attempt to accomplidi. The 
ffrand edifice, of which he laid the foun- 
dation only, he left to be finished by the 
united labours of philosophers of ftiture 
ages. With Confidence m the merit of 
jus own works, and depending on posthu- 
mous celebrity, Bacon begins his last tcs- 



ttment with, ^ My name tnd meiDicy f 
leave to foreign nations ; and to mine own 
countrymen, after some time is passed 
over." Upon the superstructure that has 
been raised, on the foundation of experi- 
mental philosophy he establishei^ will be 
read by distant ages, ** Bacon, the father 
of experimental philosophy.'* 

Bicoir, (Jour) in biogtaphy, a cele- 
brated sculptor, descended from an an- 
cient family in Somersetshire, was b<mi 
in Southwark, Nov. 24, 1740, where his 
&ther Thonuis Bacon, a cloth-worker, re- 
sided. When very young, Mr. Bacon dis- 
covered a great inclination for drawings 
common to children ; but, not being par- 
ticukrly encouraged in it, he never made 
much proficiency in the art. At the age 
of 14^ne was bound apprentice to Mr. 
Crispe, of Bow Church Yard, where he 
was employed in paintin|^ on porcelain. 
He occasionally assisted m the manuf^ 
toiy ol china at Lambeth, particulariv in 
forming small ornamental pieces, whicfa 
he executed with so much taste, as to in- 
dicate no ordinary powers. To his ho- 
nour be it mentioned, that, by the encou- 
ragement he met with, he was able, prin- 
cipally, to support his aged parents, re- 
duced in their circumstances, though by 
such an exertion he was obliged to abridge 
himself of th^ necessaries or life. At the 
manufactoFy at Lambeth he had an op- 
• portunity of observing models of different 
sculptors, which were sent to a pottery 
on the same premises to be burnt. From 
the-sigrht of these he immediately conceiy- 
ed a strong inclination for his future pro- 
fession. Having once made his choice, be 
was unremitUng in his diligence; and it 
is said that his progress was as n^d st 
his turn was sudden and unpremeditated. 
During this young man's apprenticeships 
he formed a design of making statues m 
artificial stone ; and to his exertions is te 
be attributed the flourishimf state of 
Coades's manufactory. In 1763, Mr. Bn- 
oon attempted to work in marble, and 
having never seen the operation perfbnn- 
ed, he was led to invent an instrument for 
transferrinff the fam of the modd te the 
narble, this i» called "getting out the 
points," which has been brought into use 
ooth in England and on the continent. 
The advantage of this instinment con- 
siits in its certainty and exactness, in its 
taking^a correct measurement in every 
direction, in its occupying a amall com- 
pass, and that it may be transferred ei- 
ther to the model or the marble, without 
a separate instrument for each. In 1768, 
Mr. Bacon removed to the West end of 
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the Hfwn and attended opon tlie Uapl 
Academy, where he received his first in« 
fltmctions, having never before seen the 
art of modelling or sculpture regularly 
performed. In tlie following year the 
gold medal for sculpture, the first ever 
nven by the society^ was voted to Mr 
Bacon. He became an associate of that 
body in the year 1770, and from this time 
lya reputation was firmly established, and 
lie obtained patronage of the highest 
iftnk. It would be needless to attempt 
an enumeration of the various works by 
which he attained to the first eminence in 
a very difficult profession. The efforts of 
bis genius are widely spmad, and his 
name will long live, the pnde of the coun- 
try which gave him birth, and from which 
he had never occasion to travel for the 
improvement of his talents, or the cultiva- 
tion of a fine taste. 

ThJa distinguished artist was suddenly 
attacked with an infiammation in his bow- 
els on the 4th of August, 1799, which ter- 
minated his life in little more than two 
days. He died August 7th, in the 59th 
year of hb age, leaving behind him a 
character as great for integrity and virtue, 
aa he had obtained in his profession as a 
aculptor. He had been twice married, 
and left ten children and a widow, to 
mourn the lots of a tender father and af- 
Ibctionate husband. Cecil's Memoirs of 
Bacon. 

BACOPA, in botany, a genus of the 
Pentandria Monogynia class > and order. 
Natural order Succulenta: portulacex 
i«i8siea. Essential character : corolla with 
a diort tube sprea(&ifl^ at top ; stem in- 
serted into the tube or the corolla ; stig- 
ma headed; capsule one-celled. There 
la but one speaes: viz, tlie B. aouatica, 
which is a native of Ca3renne, on the bor^ 
ders of rivulets, flowering and bearin|f 
fniit in December. The French call it 
herbe-auJ^hrulureit on account of its effi- 
cacy in curinff bums. 

B ACTIOS, in boUny, a genus of pbmta 
of the Monoecia Hexandria class and or- 
der. Natural order of palms. Essential 
character : male, calyx three-parted ; co- 
rolla one-petalled, three-cleft; stamina 
six. Feniiale, calyx one-leaved, three- 
toothed; corolla one-petalled, three- 
toothed; stigma obscurely three-deft; 
drupe coriaceous. There are two spe- 
cies, the minor and migor, natives of Car^ 
thagena in South-America. 

BADGE, in naval architecture, an orna- 
ment placed on the outside of small ships, 
▼ery near the stern, containing either a 
window, or the representation of one. 

BjSCKIA, in botany, so named ia hon- 



our of Abraham Baeck, the intimate 
friend of Linnaeus, who received this plunt 
from him ; of the Octandria Monogytiia 
class and order. Natural order Calycan- 
themae : Onagree Jussieu. Essential cha- 
racter ; calyx funnel-form, five-toothed ; 
corolla five-petalled ; capsule globular^ 
four-celled, crowned. Tnere is one spe- 
cies, viz. B. frutescens, a shrub which 
has the habit of southernwood, with 
wand-like branches, and opposite short 
simple twijg^. It is a native of China, and 
called their tiongina. 

B^OBOTllYS, in boUny, of the Pen- 
tandria Monogynia class and order. Es- 
sentud character : corolla tubular, with a 
five-cleft border : calyx double ; outer 
two-leaved ; inner one4eafed, bell-shaped ; 
berry ^obose, one-celled, g^rowing to die 
calyx; many seeded. A single species, 
viz.^the B. memoralis, native of the Ide of 
Tanna in the South Seas. 

BAGGACns, in military affairs, denotes 
the clothes, tents, utensils of divers sorts, 
provisions, and other necessaries belong- 
ing to an army. 

Before a march, the waggons with the 
baggage are marshalled according to the 
rank which the several regiments bear in 
the army; being sometimes ordered to 
ibUow the respective columns of the ar- 
my, sometimes to follow the artilleiy, and 
sometimes to form a column by them- 
selves. The eeneral's baggage marches 
fbst ; and each waggon has a flag shew- 
ing the regiment to which it belongs. 

BAGPIPE, a musical instrument of the 
wind kind, chiefly used in countr^places, 
especial in the north : it consists of two 
pnncipaf parts; the first a leathern bag, 
which blows up like a foot 'ball by means 
of a port-vent or little tube fitted to it, 
and stopped by a valve ; the other part 
consists of three pipes or flutes, the first 
callei^ the great pipe or drone, and the 
second the uttle one, which pass the wind 
out only at the bottom ; the third has a 
reed, and is played on by compressing the 
bag under tne arm, when full, and open- 
ing or stopping the holes, which are 
eight, with the finarers. The litUe pipe 
is ordinarily a foot lonr : that played on 
thirteen inches ; and the port- vent six. 

This instrument has been so long a fa- 
vourite with the natives of Scotland, that 
it may be considered as a national instru- 
ment It is not known when it was in- 
troduced there, but it has been conjee 
tured that the Danes or Norwegians car- 
ried it into the Hebrides, where it has 
been known from times immemorial 

BAGS, tandf in military affairs, filled 
with ^pth or sand, to repair breaches. 
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•nd the embitwin xd _^ 

damaged by the enemies fire, or by the 
blast of the guns; they are also used to 
raise a pan^t in haste, or to repair one 
that is beaten down. They are only used 
^en the pound is rocky, and does not 
afford earth enough to cany ob the ap- 
proftches. 

BAHAR, or Bamu, in commerDe, 
weights used in several places in the East 
Indies. 

There are two of these weights, the 
one the great bahar, with wWch they 
weigh pepper, doves, nutmegs, ginger, 
&c. and contains five hundred and iHj 
pounds of Portugal, or about five hundred 
and twenty.four pounds nine ounces 
avoirdupois weight. With the little ba- 
har they weigh quicksilver, vermilion, 
iv€^, silk, &c. It contains about four 
hundred and thirty-seven pounds nine 
ounces avoirdupois weight 

BAIL, in kw, tiie setting at liberty one 
arrested or imprisoned, upon an action, 
either civil or criminal, upon sureties 
taken for his appearance, at a day and 
place assigned ; and is either common or 
special 

Common bail is in aetions of small pre- 
judice or slight proo^ in which case any 
sureties are taken. But if the plaintiff 
make affidavit that the cause of action 
amounts to 10^ or upwei^ in order to 
arrest the defendant, and nudce him put 
in substantial sureties for his appearance, 
called special bail, it is then required 
that the true cause of action be expressed 
in the ttbdy of the writ 

Special bail, are two or more persons, 
who, after arrest, undertakegenerally, or 
enter into bond to the sheriff in a certain 
<um to insure the defendant's appear- 
ance at the return of the Writ : Hub obli- 
gation is called bail-bound. 

In criminal cases, all persons, by the 
common law, might be bailed till they^ 
were convicted otthe offence laid to their 
chai^ ; the statutes have made many ex- 
ceptions to this rule : when these do not 
intervene, bail may, upon offering sufii. 
cient surety, be tMken either in court or, 
in particular case^ by the sher^, coro- 
ner, or other magistrate, but usually by 
justices of peace, in the following cases ; 
persons of good fiime, chai*ged with the 
suspicion of man-slaughter or other infe- 
rior homicide. Persons charged with 
petit larceny, or any felony not before 
specified. Accessaries to felony, not be- 
ing of evil fame, nor under strong pre- 
sumption of guilt. Bail cannot be talLen 
upon an accusation of treason, nor mur- 
der, nor in the case of man-slaught^, if the 



IM clit% the dqnri w.doee a% 
extend to such as bong eoamtttted for 
felony have broken prisoa, nor td peraooe 
out-lawed, nor to those who haveabjured 
the realm, nor approver^ nor pecaoae 
taken in the fiict of fetony, nor persons 
chaiged with hoose-biumiag^ nor persons 
taken by writ of cgcis—iinicniii cafkmdo, 

BAILE, or Balk, in the sea ki^jiuage. 
The seamen call throwing the water oy 
hand out of the ship or boat's hold bailing. 
They also call those hoops that bear up 
the tilt of a boat iU bails. 

BAUXiY (JbjlS 6n.vAUi), a celebrated 
French astronomer, histonographer, and 
politician, was bom at Paris the 15th of 
September 1736, and has figured as one 
of the greatest men of the age, being a 
member of several academies^ and an ex- 
cellent scholar and writer. He enjoyed 
for several years the office of keeper of 
the king*s pictures at Paris. He publish- 
ed in 1766, a volume in 4to, " An Essav 
on the Theory of Jupiter's Satellites,^' 
preceded by a history of the astronomy 
of these satellites. In the «' Journal En- 
cyclop^dique," for May and June 1773, 
he addsessed a letter to M. BemoulU». 
astronomer toval at Berlin, upon some, 
discoveries relative to these satellites, 
which he had disputed. In 1768, he pub- 
lished the Eulogy of Leibnitz, which ob- 
tained the prize at the Academy of Bei>- 
lin,. where it was printed. In 1770, h« 
printed at Paris, in 8vo. the Eulogies of 
Charles the Vth, ot De kCaille, o? Leib- 
nitz, and of Comeille. This last had the 
second prize at the ArtAmiy of Bouei^ 
and that of Moliere had the same honour , 
at the French Academy. 

M. BaUly was admitted into the Acade- 
my as adjunct, the 29th of January, 1763, 
and aa associate, the 14th of July, 1770. — 
In 1775 came out at Pari% in 4to, hie 
** History of the Ancient Astronomy." in 
one volume ; in 1779, the << History of 
Modem Astronomy," in two volumes ; and 
in 1787, the "History of the Indian and 
Oriental Astronomy," being the second 
volume of the Ancient Astronomy Be- 
sides these, he was author of many me- 
moirs in the several volumes of the Acs- 
demy. 

In the bennning of the revolution in 
France, in 1789, M. BaiUy took an active 
part in that business, and was so popular 
and generally esteemed, that he was cho- 
sen the first president of the states gene- 
ral, and of the national assembly, and was 
afterwards, for two years together, the 
mayor of Paris ; in both which offices he 
conducted himself with great spirit, and 
gave general satisfaction. 
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eneed a sad rertnc ui fortune Tbeing ac- 
cused by the ruling party of faTouriny 
the king, he was arrested, and summarily 
coftdenuied by an infiunous and bloody 
tribunal, Ibrincivisin and wishinff to over- 
torn the republic, and died by the guiOd- 
tiDe» at Pans, on the 11th day of Novem- 
lier^ 1793, at 57 years of age. The cha- 
facter of this great man can only be estima- 
ted by his works. In his person he vas 
tall ; his deportment was grave and se^ 
date, and he blended firmness with sensi- 
bility. 

BAIUFF^aa officer appointed for the 
ftdministiation of justice within a certain 
diatnct called a bailiwick. Hence the 
ib^ifi* is considered a bailiff to the crown ; 
and his court, of which he has the care, 
aad m which he is to execute the king^s 
writ, is called his bailiwick, so also bis 
aftc>ers, who execute writs, waiants^ &c 
are called bailiffs. 

BiAfum o/franchi^ett those appointed 
by eToy lord within his liberty, to do such 
offices therein as the bailiff errant does at 
larye m the oeunty. 

There are also baihffs of forests^ and 
bailiflfs of manors, who direct husbandly, 
fell trees^ gather rents, pay quit reati, 

Baiuvf, wHer, an offieer appointed in 
an port-towns lor the searching of Bhips, 
gathering the toll for anchorage, 8cc and 
wresting persons for debt, fcc on the 
water. 

Baiuov, however, is still applied to 
the chief magistrate of several corporate 
towns. The government of some of the 
king's casdes is also committed to per^ 
sons called bailiff^ as the bailiff of Dover 



BAILIWICK, that liberty which is ex- 
empted from the sheriff of the county, 
over which liber^ the lord thereof ap- 
points his own baififf, with the like power 
within his precinct as an under^eriff ex- 
ercises under the sheriff of the county : 
or it signifies the precinct of a bailiff, or 
the place within which his jurisdiction is 
terminated : such is the bailiff of West- 
minster. 

BAILMENT, is the delivery of things 
to another, sometimes to be deliverwl 
back to the bailer, sometimes to the bailee, 
and sometimes to a third person : this de- 
fireiy is called a bailment The follow- 
ing rules are binding in the law of bail- 
ments : a bailee, who derives no advan- 
tage for his undertaking, is responsible 
oSy for gross negligence. A bailer, who 
alone receives benefit firom the bailment, 



isfe^MBrihlefbrsiisdit ncs^ect When 
the bailment is beneficial to both parties, 
the bailee must be answerable for ordina- 
17 n^Uct No bailee shall be charged 
for a Toss by inevitable accident, or irre-* 
sistible force, except by special agree^ 
ment Robbery by force is considered as 
irresistible, but a loss by private stealth 
is presumptive evidence of ordinaiy ne- 
glect 

BAINBRIDGE, (Jobx) an eminent, 
physician, astronomer, and mathemati* 
cian. He was born in 15B2, at Ashby de 
la Zouch, Leicester^ire. He studied at 
Cambridge, where, having taken his de- 
grees of bachelor and master of arts, he 
returned to Leicestershire, kept a gram* 
mar school, and at the same time prac- 
tised physic, employing his leisure hours 
in studying mathematics, especially as« 
tronomy, which had been his fovourite 
science from his earliest years. By the 
advice of his finends, he removed to Lon- 
don, to better his condition, and improve 
himself with the conversation of learned 
men there ; and here he was admitted a 
fellow of the College of Physicians. His 
description of the comet, which appeared 
in 1618, neatly raised his character, and 
procured him the acquaintance of Sir 
Henry SavUe, who^ in 1619, appointed 
him Jiis first professor of astronomy at^ 
Oxford. On bis removal to this universi- 
ty, he entered a master commoner of 
Merton College ; the master and fellows 
of which appointed him junior reader of 
Linacer's lecture in 1631, and superior 
reader in 1635. As he resolved to pub- 
lish correct editions of the ancient astro- 
nomers, agreeably to the statutes of the 
founder of his professorship, that he 
might acquaint hunself witli tne discove- 
ries of the Arabian astronomers, he be- 
gan the study of the Arabic language 
when he was above 40 years of age. Be- 
fore he had completed that work he died, 
in the year 1643, at 61 years of age. 

Dr. Bainbridge wrote many works, but 
most of them have never been published ; 
those that were published, were the three 
following: viz. 1. *'An Astronomical De- 
scription ^the kte Comet, from the 18th 
of November, 1618, to the 16th of De- 
cember following;*' 4to, London, 1619. 
2. « Procli Sphiera, Ptolomxi de Hypo- 
thesibos Phmetarum Liber singukns.'^ 
To which he added Ptolomy's <* Canon 
Hegnorum." He collated these pieces, 
with ancient manuscripts, and pave a La- 
tin version of them, illustrated with fiffures, 
printed in 4to, 162a 3. " Canicularia." 
A treatise concerning the Dog-star, and 
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the cmioukr days ; publklied at Oilbrd, 
in 164S, by Mr. Greave8« together with 
a demonstration of the heliacal rising of 
Sinus, the Dog-star, for the paraUel of 
Lower Egypt. Or. Bainbridf|[e undertook 
this work at the request of Archbishop 
Usher, but he left it imperfect; being pre- 
vented by the breaking out of the civil 
war, or by death. 

There were also several dissertations 
of his prepared for, and committed to the 
press the year afler his death, but the 
edition of them was never completed. 

BAIT, in fishing, a thing prepared to 
fiike and bring fishes to. See Aireuvo. 

BAITING is applied to the act of small* 
er or weaker beasts attacking and har- 
rassing greater and stronger ones. Bulls 
and bears are baited by mastiffs, or bull- 
dogs. The practice of bull-baiting, and 
• other sports of the same kind, which can- 
not be too stronffly reprobated, may be 
traced to an early period of our history. 
In the twelfUi centur)^, it was a common 
practice on every holiday. In the reign 
of Henry VIII. many herds of bears were 
maintained for the purpose of baiting. 
Queen Mar^ had a great exhibition of 
bear-baiting immediately after mass, with 
which to entertain her sister Elizabeth, 
then a prisoner in Hatfield-house; and 
the same princess, soon after her acces- 
sion to the throne, entertained the foreign 
ambassadors with the baitinr of bulls and 
bears. The custom of buU-baiting was 
ropst ingeniously defended by Mr. Wind- 
bftm, In the house of Commons, in the 
Session of 1803, when a bill was brought 
in to stop that inhuman practice. Whaiet 
are bruted by a kind of fish called orise, 
or killers, ten or twelve of which will 
attack a young whale at once, and not 
leave him till he is killed. 

BAKER, (Thomas) a mathematician 
of some eminence, was born at Ilton, in 
Somersetshire, in 1625. He entered up- 
on his studies at Oxford, in 1640, where 
he remained seven years. He was after- 
wards appointed vicar of Bishop's-Nyni- 
met in Devonshire, where he lived a stu- 
dious and retired life for many years, 
chiefly pursuing the mathematical scien- 
ces : of which he gave a proof of his criti- 
cal knowledge, in the book he publi^ed, 
concerning the ^neral construction, of 
biquadratic equations, b^ a parabola and 
a circle ; the title of which book at full 
length is, "The Geometrical Key; or 
the Gate of Equations unlocked: or a 
new Discovery of the construction of all 
Equations, howsoever affected, not ex- 
ceeding the fourth degree; viz» oflioears* 
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finding of all their roots." 

A little before his death, the Royal So- 
ciety sent him some mathematics Que» 
lies ; to which he returned such satinac- 
tory answers, as procured the present of 
a medal, with an inscription lull of honour 
and respect Mr. Baker died at Bishop's- 
Nymmet, 1690, in the 65th yen- of hia 
age. 

BAKER, (HuTBTy an ingenious and 
diligent naturalitft, was born in Lonilon 
about the beginning of the 18th centurjr^. 
He was brought up under an eminent 
b^ookseller, but being of a pliiloaophical 
turn of mind, he quitted that line or busi- 
ness soon after the expiration of his •(>- 
prenticeship, and took to the employment^ 
of teaching deaf and dumb persona to 
speak and write^ &c. in which occupAtioii* 
in the course of his life, he acquired a 
handsome fortune. For hta asMsemeail^ 
he cultivated various natural and phikisQ* 
phical sciences, particulariy botany, natu* 
ral history, and microscopical subjects, 
in which he e^ecially excelled, h»ring^ 
in the year 1744, obtained the Royal Socie'« 
ty's gold medai, for bis microacopieal ex- 
periments on the crystallizatioitf and con- 
figurations of saUne particles. He pub* 
lished various papers in the Transactioas 
of the Royal Society, of which he was » 
worth^r member, aa well aa of the Socie^ 
of Antiquaries. 

He was antbor of many pieces on vari- 
ous subjects, the principal of which were, 
his Treatise on the Water 'Polype, and 
two treatises on the Microscope; vim*^ 
*' The Microscope made easy,*' and « Em- 
ploymentfor the Microscope," wbich have 
gone through several editions. 

Mr. Baker married Sophia, youngest- 
daughter of the celebrated Daniel Detbe, 
by whom he had two sons, who both died 
before him. He terminated an honour- 
able and useful life, at his apartments in 
the Strand, on the 25th or November^ 
1774, being then upwards of 70 years of 

Bakbr, a penon whose occupation or 
business is to prepare bread, or to reduce 
meal of any kind, whether simple or 
compound, into bread, biscuit, &c. It is 
not known when this very usefiil business, 
first became a particular orofession. Ba- 
kers were a distinct body of people in 
Bome, neariy two hundred years before 
the christian aera, and it is supposed that 
they came from Greece. To tnese were 
added a number of freemen, who were 
incorporated into a college, from which 
neither they nor their chUdren were ^si* 
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kMKedtowi^diftW. Thejr held theH- ef- 
fects in common, without eniojdng any 
power of parting ^^ith them. Each bake- 
house baa a patron, who had the super- 
intendency <n it; and one of the patrons 
had the management of the others, and 
the care of the college. So respectable 
vere the bakers at Rome, that occasion- 
ally one of the body was admitted among 
the senatm^. Even by our own statutes, 
the bakers are declared not to be handi- 
crafts ; and in London they are under the 
paiticalar jurisdiction of the lord mayor 
wnd aJdermen, who iiz the price of bread, 
aiid Ihave the power of fining those who 
do not conform to their rules. Bread is 
made of flour, mixed and kneaded with 
veast, water, and a little salt It is k nown 
m London under two names, the white or 
wheaten, and the household : these differ 
only in degreed of purity : and the^oavea 
Bmst be marked with a W or H, or the ba- 
ker is liable to suffer a penalty. The pro- 
cess of bread-making is thus described : to 
a peck of meal, are aidded a handfiil of salt, 
a pint of yeast, and three quarts of wa- 
ter, 0old m summer, hot in winter, and 
temperate between the two. The whole 
being kneaded, will rise in about an hour ; 
it is then nnmlded into loaves, and put 
into the oven to bake. The oven takes 
more than an hour to heat properly, and 
bread about three hours to bake. The 
price of bread is regelated according to 
the price of wheat ; and bakers are di- 
rected in this by the magistrates, whose 
niles they are bound to follow. By these, 
the peck-loaf of each sort of bread must 
veigh seventeen pounds six ounces avoir- 
dupois weight, and smaller loaves in the 
aame proportion. Every sack of flour is 
to weigh two hundred and a half; and 
horn this there ought to be made, at an 
gretBge, twenty suoh peck loaves, or 
cigbtv common quartern loaves. If the 
bread waa short in its weight only one 
ounce in thiKy-six, the baker formerly 
was liable to be put in the pilloiy ; and 
for the same offence he may now be fined, 
at the wiH of the magistrates, in any sum 
not leas than one shilling, or more than 
five ^illinn for every ounce wanting ; 
aach bread being complained of, and 
treiglied, in the presence of the ma^s- 
trate, within twenty-^our hours after it is 
baked, because bread loses in weight by 
keeping. It iff said that scarcely any na- 
tion Uvea without bread, or something as 
a substitute for it The Laplanders have 
no com, but they make bread of their 
dried fisheS) and of the inner rind of the 
piite, which teems to be uaed not so much 



on account of the nourishment to be ob« 
tained from it, as for the sake of having a 
dry food: In Norway they make bread 
tliat will keep tWrty or forty years, and 
the inhabitants esteem the old and stale 
bread in preference to that which is newly 
made. For their great feasts particular 
care is taken to have the oldest bread ; 
so that at the christening of a child, for 
instance, they have usually bread which 
has been baked perhaps at the birth of 
the father, or even grandfather. It is 
made from barley and oats, and baked be- 
tween two hollow stones. See Biscuit. 
BAUffiNA, the whale, in zoology, a |;e- 
nus of the Mammalia class, belonging 
to the order of Cete. The characters of 
this genus are these : the balxna, in place 
of teeth, has a homy })late on the 
upper jaw, and a double fistula or pipe 
for throwing out water. There are six 
species : Bauxna bo-ops, the pike-headed 
whale, has a double pipe in its snout, 
three fins and a hard homy ridge on 
its back. The belly is full of longitu- 
dinal folds or' rugae. It frequents the 
northern ocean. The length of one taken 
on the coast of Scotland, as remarked by 
Sir Robert Sibbald, was forty six feet, 
and its greatest circumference twenty. 
This species takes its name from the 
shape of its nose, which is narrower and 
sharper pointed than that of other whales. 
One was taken a few years since neur 
Reedy Island in the Delaware river, and 
was exhibited in Philadelphia. Bal»na 
musculus has a double pipe in its front, 
and three fins ; the under jaw is much 
wider than the upper one. It frequents 
the Scotch coasts, and feeds upon her- 
rings. Bahena mysticetus, the common 
or great Greenland 5^hale, which has no 
fin on the back. This is the largest of 
all animals ; it is even at present some- 
times found in the northern seas ninety 
feet in leng^ ; but formerly they were 
taken of a much greater size, when the 
captures were less frequent, and the fish 
had time to grow. Such is their bulk 
within the arctic circle ; but in the torrid 
zone, where they are less molested, whales 
are still seen one hundred and sixty feet 
long. The head is very much disproportion- 
ed to the size of the body, being one-third 
ofthe size of the fish ; the under lip is much 
broader than the upper. The tongue is 
composed of a very soft spongy fat, ca- 
pable of yielding nve or six barrels of oil. 
The gullet is very small for so vast a 
fish, not exceeding four inches in width. 
In tlie middle of the head are two orifi- 
ces, through which it spouts water to a 
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vast height, and with a great noiae, eape- 
cially when disturbed or wounded ; the 
eyes are placed towards the back of the 
heady being the most convenient situation 
for enabling them to see both before and 
behind ; as also to see over them, where 
their food is principally found. They are 
guarded by eye-lids and eye-laahes, as in 
quadrupeds ; and the animals seem to be 
very sharp -sighted. Nor is their sense of 
hearing in less perfection ; for they are 
warned at a great distance of any danger 
preparing against them. It b true, in* 
deed, that the external organ of hearing 
is not perceptible, for this might only em- 
barrass them in their natural element ; 
but as soon as the thin scarff skin is re- 
moved, a black spot is discovered behind 
the eye, and under that is the auditory ca- 
nal that leads to a regular apparatus for 
hearing. In short, the animaJ hears the 
smallest sounds at very great distances, 
and at all times, except when it is spout- 
irig water, which is the time that the fish- 
ers approach to strike it What is called 
whalebone, adheres to the upper jaw, and 
is formed of thin parallel taminx, some 
of the longest four yards in length ; of 
these there are commonly 350 on each 
side, but in very old fish more. They 
breed only once in two years. Their 
fidelity to each other exceeds whatever 
we are told even of the constancy of 
birds. Some fishers, as Anderson in- 
forms us, having struck one of two whales, 
a male and a female, that were in compa- 
ny together, the weunded fish made a 
long and terrible resistance; it struck 
down a boat with three men in it, with 
a single blow of its tail, by which all went 
to tlic bottom. The other still attended 
its companion, and lent it eveiy assist- 
ance ; till at last, the fish that was struck 
sunk under the number of its wounds ; 
while its faithful associate, disdaining to 
survive tlie loss, with g^eat bellowing, 
stretched itself upon the dead fish, and 
shared its fate. The whale goes with 
young nine or ten months, and is then 
fatter than usual, particularly when near 
the time of bringing forth. It is said that 
the embryo, when first perceptible, is 
about seventeen inches long, and white ; 
but the cub, when excluded, is black, and 
about ten feet long. She generally pro- 
duces one young one, and never above 
two. When she suckles her young, she 
throws herself on one side on the surfiice 
of the sea, and the young one attaches 
itself to the teat. Nothing can exceed 
the tenderness of the female for her off- 
spring. Even when wounded, she stiU 



clasps her yomig one ; and when she 
plunges to avoid danger, takes it to the 
bottom ; but rises sooner than usual, to 
give it breath again. The young ones 
continue at the breast for a year, during 
which time they are called, by the sailort, 
short-heads. They are then extreme^ 
fiit, and yield above fifty barrels of blut 
ber. The mother at the same time is 
equally lean and emadated. In the year 
1814, one of this species was killed, thikt 
had made its way up the Delaware river, 
and grounded in shoal water near the 
falls; it proved to be a young one, and 
was exhibited in PhiUidelphia. Babena 
physalus, or fin fish, is distinguished froK 
the common whale by a fin on the baek, 

{}bieed very low and near the tail. The 
ength is equal to that of the camnMn 
kind, but much more slender. It is ^r- 
nished with whalebone in the upper jaw, 
mixed with hairij, but short and knotlr, 
and of little value. The blubber also bi 
the body of this kind is ^ery inconmden^ 
ble. These circumstances^ added to i|i 
extreme fierceness and agility, which r^- 
der the capture very dangerous, cause 
the fishers to neglect it. The natives of 
Greenland, however, hold it in great 
esteem, as it affords a quantity of neab, 
which, to their palate, is veiy agreeable. 
The lips are brown, and like a twisted 
rope ; the spout hole is seemingly split is 
the top of its head, through which it 
blows water with muoh more violence, 
and to a greater height, than the common 
whale. The fishers are not very fond of 
seeing it, for on its appearance the othei% 
retire out of those seas. It feeds on her- 
ring and small fish. Inoffensive as the 
whale is, it is not without enemies. There 
is a small animal of the sheU-fish kind, 
called the whale-louse, that slicks to ttft 
body, as we see shells sticking to the fotil 
bottom of a ship. This insinuates itsetf 
chiefly under the fins ; and whatever eJi 
forts the great animal makes, it still keei>s 
its hold, and lives upon the fat, which k 
is provided with instruments to arrive 
at The sword-fish, however, is the 
whale's most terrible enemy. At the 
sighf of this little animal, the whale 
seems agitated in an extraordinai^ man- 
ner, leaping from the water as if with 
affright : jWherever it appears, the whale 
perceives it at a distance, and flies from 
it in the opposite direction. The whale 
has no instrument of defence, except the 
tail ; with that it endeavours to strike the 
enemy ; and a single blow taking place 
would effectually destroy its adversary 5 
but the sword-fish is as active as the other 



Digitized by 



Google 



BAL 



BAL 



is gtrong, and easily aToida the atioke ; 
then bounding into the air, it falls upon 
ha enemy, and endeavours not to pierce 
with its pointed beak, but to cut with its 
toothed edges. The sea all about is soon 
djed with blood, proceeding from the 
wounds of the whale ; while the enor- 
mous animal vainly endeavours to reach 
its invader, and strikes with its tail against 
the soi^e of the water, making a report 
at each blow louder than the noise of a 
cajinon. There is still another powerful 
enemy to this fish, which is called the oria, 
or killer. A number of these are said to 
MiiTound the whale in the same manner 
as dogs ^t round a bulL Some attack it 
with theu* their teeth behind ; others at- 
tempt it before : until at last the great 
aniraal is torn down, and its tongue is said 
to be the only part they devour when they 
h«ve made it their prey. But of all the 
enemies of these enoimous fishes, man is 
the greatest; he alone destro3rs more in a 
year than the rest in an age, and actually 
nas thinned their numbers in that part of 
the world where they are chiefly sought. 
At the first discoveiy of Greenlioid, 
whales, not bein^ used to be disturbed 
frequently, came mto the very bavs, and 
were accordingly killed almost close to 
the riiore ; so Uiat the blubber, being cut 
off^ was immediately boiled into oil on the 
spot The ships, in those times, took in 
nodung but the pure oil and the whale- 
bone, and all the business was executed 
in the country ; by which means a ship 
couU bring home the product of many 
more whales, than she can according to 
the present method of conducting this 
trade. The fishing also was then so plen- 
till]], that they were obliged sometmies 
to send other ships to fetch oft* the oil 
they had made, the quantity being more 
than the fishing ships could bring away. 
But time and change of circumstances 
have shifted the ntuation of this trade. 
The ships coming in such numbers from 
Holland, Denmark, Hamburg, and other 
northern countries, all intruders upon the 
English, who were the first discoverers 
of Cireenland, the whales were disturbed ; 
and graduallv, as other fish often do, for- 
saking the place, were not to be killed so 
near me shore as before; but are now 
Ibond, and have been so ever since, in 
the opening^ and space among the ice, 
^rhere they have deep water, and where 
they go sometimes a great many leagues 
fiom the shore. The whale-fishery be- 
tfjte in May, and continues all June and 
July ; but whether the ships have good 
or bad success, ^ey must come away, 
and get clear of the ice« by the end of 
VOL. H. 



August There are several whale-fishe- 
ries on the coa^ of the United States, and 
two or three ^ these animals are taken 
annually as fiit south as Great Egg Har- 
bour. See Phite I. Pi8CK8,fig.5. Whalb 

FiSHSBf. 

BALE, in commerce, is said of mer- 
chandizes packed up in doth, and coi-d- 
ed round veiy tight, in order to keep them 
from breaking, or preserve them from 
the weather. Most of the merchandize 
capable of this kindof package, designed 
for fairs or exportation, ou^t to be in 
bales, and too much care cannot be taken 
in packing them, to prevent their being 
damaged. The bales are always to be 
marked and numbered, that the mer. 
chants to whom they belong may easily 
know them. 

Bale goodt, among the English meI^. 
chants, are all such as are imported or 
exported in bales ; but the French give 
that name to certain hardwares, and other 
sort of merchandise, which come to Paris, 
and are commonly made by bad work- 
men, of indifterent materials. 

BALISTES,in natural history, a genus 
oi Branchiostegous fishes. The generic 
characters are : teeth eight in each jaw, 
of which the two anterior ones are longer, 
and three lateral ones on each side more 
obtuse ; bod}r compressed ; abdomen 
carinated; skin tough, often reticulated 
by scale-like divisions. There are 24 
species ; of which we shall mention the 
following, viz the B. monoceros, or uni- 
corn file-fish, which is often two feet long 
or more ; the body is of an oval shape, 
and possesses the power of inflating at 
pleasure the sides of the abdomen, by 
means of a pair of bony processes within 
that part ; the skin is every where cover- 
ed with minute spines, and the general 
colour is grey, inchning to brown on the 
upper parts, and varied with irregular, 
dusky, subtransverse, undulations and 
spots : immediately over the head, just 
above their eyes, is a strong, single, re- 
curved spine, of considerabk len^h, and 
serrated on the hind part : both fins and 
tail are of a pale brown colour, the latter 
being marked by a few dusky bars. This 
fish is a native of the Indian and Ameri- 
can seas, feeding chiefly on crustaceous 
and testaceous marine animals. It is said 
to be a poisonous fish. B. vetula, or an- 
cient file-fish, is likewise denominated 
the old wife fish, a name which it is sup- 
posed to have obtained from the appear- 
ance of the mouth when viewed in front, 
as well as from the slightly murmuring 
noise which it utters when first taken. B. 
maculatuB, spotted file-fish^ is of an ovd 
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ftbape ; its length is about eighteen or 
twentjr inches, lometimes as much as two 
feet ; colour pale violet ; skin strongly 
marked into lozenge-shaped reticulations; 
first dorsal fin tbree-rayed ; the first veiy 
stronff; ventral spines rough, and but 
slightly projecting ; tail somewhat con- 
vex in the midlle of the outline, with 
fidcated tops; whole body dorsal, and 
anal fin marked with numerous round 
blue spots. Native of the Indian and 
American seas. B. undulatus, or black 
file-fish, is a native of the Indian seas, ob- 
served first about the shores of Sumatra 
by the enterprizing and highly merito- 
rious traveller Mungo Park. From the 
mouth to the base of the pectoral fins 
run three red lines, and the body is ob- 
liquely undulated by twelve lines of the 
same colour. Some fish of this genus are 
called Trigger-fish, from the circum- 
stance of the first ray of the dorsal fin be- 
ing fixed by the second, when elevated to 
a perpendicular position, like the trigger 
of a gun ; this ray cannot be restored to 
its oblique position without first inclining 
the second ray, which by a peculiar me- 
chanism, acts as a prop. See Plate II. 
Pisces, fig. 1. 

BALl, in the militaiy art, compre- 
hends all sorts of bullets for fire-arms, 
from the cannon to the pistol. 

Cannon-balls are made of iron ; mus- 
ket-balls, pistol-baUs, &c. are of lead. 
The experiment has been tried of iron 
balls for pistols and fiisees, but they are 
justly rejected, not only on acccount of 
their lightness, which prevents them 
from flyme straight, but because they 
are apt to furrow the barrel of the pistoU 
&c. 

Cannon-balls are alwa3rs distinguished 
by their respective calibres: thus, 
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Ball and §ocket is an instrument made 
of brass, with a perpetual screw, so as to 
move horizontidly, vertically, and ob- 
liquely; and is generally used for the 
managing^ of surveying instruments, and 
astronomical instruments. 

BAI^LAD, in music, formerly a little 
hjstoiy told in yene> mi sung to the harp 



or viol, either by the author himself, or 
the jongleur, whose profesnon it was to 
follow the bard and sing his works. 
About a century since the word ballad 
began to imply a brief, simple tale, con- 
veyed in three or four verses, set to a 
short and familiar air, in which sense it 
is now understood. 

BALLANCE, or Balaxce^ in mecha- 
nics, one of the simple powers, which 
serves to find out the equality or differ- 
ence of weight in heavy bodies. See Me- 

CHAVICB. 

Ballan CJE of trade, a term applied to 
the money balance to be paid by one na- 
tion trading and canyine on business 
with another. So far as the articles mu- 
tually exported and imported pay for each 
other, there is no ballance ; but on which 
ever side the exports fall short in their 
amount, that nation is said to have the 
ballance of trade agunst it. See TaAns. 

Ballakcb, HtfdrMtaHcoL See Htdbo- 

8TATIC8. 

Ballavck of a clock or -match. Sec 
Clock-work and Watcb-wobk. 

Ballakcx, to, in sea-language» to con- 
tract a sail into a narrower compass, and 
the term is applied particuUuiy to the 
mizen of a ship, and the main sail of those 
vessels in which it is extended by a boom. 
The operation of balancing the mizen is 
performed by lowering the yard a litUe, 
then roUing up a small portion of the sail 
at the upper comeiv and lashing it about 
one-fifUi down towards the mast A boom- 
sail is ballanced by rolling up a portion of 
the clue, or lower aftermost comer, and 
fastening it strongly to the boom. 

BALLAST, a quantitv of stones, mvel, 
or sand, laid in a ship's hold, to make her 
sink to a certain aepth into the water, 
and sail ufiright, rendering her of a pro- 
digious weight The ballast is sometimes 
one-quarter, one-third, or one hal^ ac- 
cording to the difference of the bulk of 
the ship. Flat vessels require the most 
ballast Ships are said to be tn ballast, 
when they have no other loading. Blas- 
ters of vessels are obliged to declare the 
quantity of ballast they bear, and to un- 
load it at certain places. Thej are pro- 
hibited unloading their ballast m havens^ 
roads, &c. the neglect of which prohibit 
tion has ruined many excellent ports. 
AJl ships and vessels taking in ballast on 
the river Thames are bound to pay the 
corporation of the Trinity-hou8e» for 
every ton carried to any ship in the' coal 
trade, le. and for every other British ship, 
la. Zid. For eveiy ton cairied to any- 
foreign ship, Xt.Td. The TriniQrJiouse 
employ men^ and reguku theiDf and theii; 
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fighters areto be marked. The art of bal- 
king, as it is called, consists in placing 
the centre of gravity, so as neither to be 
too high nor too low, too far forward nor 
too far aft, and that the surface of the 
water may nearly rise to the extreme 
breadth amidship, and thus the ship will 
be enabled to carry a good s^, inchne 
but little, and ply. well to the windward. 

BALX.ET,inmusic,a theatrical repre- 
sentation of some tale or iable told in* 
dance, or metrical action, accommpanied 
with music. The artist who invents and 
superintends the rehearsal and peiibrnu 
ance of the ballet, is called the ballet- 
master. 

B AJLLI8TA, in antiqmty, a military ma- 
ehine, used by the ancients in besieging 
cities, to throw large stones, darts, and 
javelins. 

It resembled our cross-bows, though 
much lai|^r, and superior in force. 

From thb engine stones of a size not 
less dian miU-stones were thrown with so 
peat a violence, as to dash whole houses 
m pieces at a blow. It is described thus : 
a round iron cylinder was fastened be- 
tween two planks, from which reached a 
hollow square beam, placed crosswise, and 
listened wiUi cords, to which were added 
screws ; at one end of this stood the en- 
gineer* who put a wooden shaft with a 
big head into the cavity of the beam : 
this done, two men bent the engine by 
drawing some wheels : when the top of 
^e heSi was drawn to the utmost end of 
the cords, the shaft was driven out of the 
baUista, &c> 

BAIJLOON, or Baloit, in a general 
sense, signifies any spherical hollow body, 
of whatever matter it be composed, or 
for whatever purposes it be designed. 

Thus, with cheiAsts, baUoon denotes a 
round short-necked vessel, used to re- 
ceive what is distilled by means of fire ; 
in architeetare, a round globe on the top 
of a pillar; and among engineers, a kina 
of bomb made of pasteboard, and played 
off in fire-works, either in the aur or in the 
water, in imitation of a real bomb. Bal- 
loon, in the French paper trade, is a term 
fbr a quantity of paper, containing 24 
reams. It is also the name of a sort of 
brigantine used in the kingdon of Siam. 

Balloov. See AxBOSTATioir. 

BAXXOTA, in botany, a genus of the 
Bidynamia G3rmn«8permia class and or- 
der. Natural order of the Verticillatx, 
or Labiat-g. Essential character: calyx 
salver-shaped, five-toothed, ten-streaked : 
corolla upper-lip crenate, concave. There 
are six ^cies. B. nigra is the black or 



stinking horehound, alu^ry plant, Mith 
an upright brownish stem, dbout two feet 
in height. It is a perennial plant, com- 
mon in most parts of Europe, in waste 
places and hedges, flowering in July. It 
IS recommended in hysterical cases. In 
Gothland it is an universal remedy for cat- 
tle ; but the Swedish plant is probably 
not the same as ours. The European 
sorts, being common stinking weeds, are 
never introduced into gardens. 
BALLS, or Ballets, in heraldry, a fre- 

Suent bearing in coats of arms, usually 
enominated, according to their colours* 
bezants, plates, hurts, &c. 

BALM, or BAtx, in botany. See Hb- 

.USSA. 

BALNEUM, a term used by chemists 
to signify a vessel filled with some matter, 
as sand, water, or the like, in which ano- 
ther is placed that requires a more gentle 
heat than the naked fire. 

BALSAM, or Native Baesait, an oily, 
resinous, Mqaid substanee, flowing either 
spontaneously, or by means of mcision, 
from certain plants of sovereign virtue in 
the cure of several disorders. 

The term balsam, or balm, was origin- 
aUy confined to a thick frasant juice, ob- 
tained firom the amyris Gilead^nsis, and 
afterwards appfied by chemists to all sub- 
stances which possessed the same degree 
of consistence and a strong smell, whe- 
ther natural or artificial. The word bal- 
sam originally implied a substance pos- 
sessing a certain aegree of fluidity : out 
now there are two classes of balsams ; the 
one fluid, and the other solid and brittle. 
A balsam, then, is a substance, which pos- 
sesses the general properties of a resin ; 
but which, when heated or digested in 
acids, yields a portion of benzoic acid. 
See Bxirxoiir. 

Chemists, in general, hare considered 
them as combinations of a resin with ben- 
zoic acid ; but Mr. Hatchet has made it 
probable, that the acid b formed at the 
time of its separation. They are insolu- 
ble in water ; but ¥^en boiled in that 
liquid, often give out a portion of benzoic 
acid. Alcohol and ether dissolve them 
readily. The stroi^ acids, likewise, dis- 
solve them, and during the solution apor- 
tion of benzoic acid is separated. I^tric 
acid, in some cases, evolves likewise 
traces of prussic acid. The alkalies act 
upon them nearljr as on the resins. They 
may be divided mto two classes ; namely^ 
liquid and solid balsams. 

Liquid bnUamt. The liquid balsamt 
at present known are five in number » 
namely, 
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1. (^oft^abamum. 4. Peni. 

2. Cbpura. 5. Styrtx. 

3. Tolu. 

1. Opobalflamum, or bahn of Gilead.^- 
This balaftra is obtained from the amyris 
Gileadensis, a tree which g^ws in Ara- 
bia, especially near Mecca. It is so much 
valued by the Turks, that it is seldom or 
never imported into Europe. We are, 
of oourse, ignorant of its composition. It 
is said to be at firit turbid and white, and 
ef a strong aromadc smeU, and bitter, 
acrid, astringent taste ; but by keeping 
It becomes limpid and thin, and its colour 
chang^ first to green, then to yellow, and 
St last it assumes the colour of hone^, and 
the consistence of turpentine. It is also, 
veiy tenacious and glutinous, stickine to 
the fingers, and may be drawn into Tong^ 
threads. The moae of ascertaining the 
purity of this balsam at Cairo and Mecca 
IS, to drop it into a cup of clear cold wa- 
ter ; if it remain in one place on the sur- 
&ce, it is of little or no value, but if it ex- 
tend itself like- a tkm over the whole sur- 
hce, (and thb skin is even, and almost 
transparent, and may be taken off the 
water with a hair,) it is of peat worth. 
The balsam of Gilead principaUy comes 
from Arabia Petraea, irom whence the 
An^s cairy it to Mecca for sale, - during 
the stay of the caravans from Egypt and 
Turkey. It grows also in the H^y Land, 
but not without much culture and atten- 
tion, whereas in Arabia it grows without 
cultivation. It is the produce of a species 
of tlie amyris, rising to the height of the 
pomegranate tree, to which it has a 
great resemblance, both in its branches 
and flowers. See Antbis. The balsam 
h obtained by incision during the sum- 
iner months, flowing over in a viscous 
juice, called Opobalramum. It is white 
when it comes from the tree, and changes 
first to a green, and afterwards to a gold 
colour. 

3. Copaiva. — ^This balsam is obtained 
fi*om the Copaifera Officinalis ; a tree 
which grows in South America, and some 
of the West Indian islands. It exudes 
firom incisions made in the trunk of the 
tree. The juice thus obtained is trans- 
parent, of a yellowish colour, an agreea- 
ble smell, a pun^^ent taste, at first of the 
consistence of oil, but it gradually be- 
comies as thick as honey. Its specific 
gravity is 0.950. When mixed with wa- 
ter and distilled, there comes over with 
the water a very large portion of volatile 
oB. Tlieoil ceases to come over before 
all the water has passed into the receiv- 
er. The residuum of course conmsts of 
two substances ; namely, the watery por- 



tion, and a greyidi yellow substance, 
lying at the bottom of the vessel, which, 
on exposure to the air, dries, and be- 
comes brittle and transparent. When 
heated, it melts, and possesses the cha- 
racters of a resin. Nitric acid acts upon 
this balsam with considerable energy. 
When one part of the balsam is mixed 
with four parts of nitric acid and two 
parts of water, and heated, a yellowish so- 
lution is formed, similar to the original 
balsam, but darker. When distilled, Uiere 
comes over with the liquid that passes 
into the receiver an apple-green oil, 
which lines the helm of the retort. The 
nature of the residue was not examined. 
When treated wiA sulphuric acid, it 
yields a portion of artificial tannin. Whe- 
ther this balsam yields benzoic acid, has 
not been ascertained : its properties are 
rather against the probsliihty of its doing 
so. Indeed it bears a striking resem- 
blance to turpentine in many respects ; 
and ou|^ht, along with it, to^^onstitute a 
cUms of bodies intermediate between vo- 
latile oils and resins^ to which the name 
oi turpentine mig^t be given. 

3. Balsam of Tolu.— This substance is 
obtained from the Toluifera balsamum, a 
tree which grows in South America. The 
balsam flows from incisions made in the 
bark. It comes to Europe in small gourd 
shells. It is of a reddish brown colour 
and considerable consistence, and when 
exposed to the air it becomes solid and 
brittle. Its smell is fragrant, and con- 
tinues so even after the balsam has be- 
come thick by age. When distilled with 
water, it yields very tittle volatile oil, 
but impregnates the waeter strongly with 
its taste sjkI smell. A quantiW of ben- 
zoic acid sublimes, if the dirtulation be 
continued. Mr. Hatckett found it solu- 
ble in the alkalies, like the rest of the 
balsams. When he dissolved it in the 
smallest possible quantity of lixivium of 
potash, it comi^etely loses its own odours 
and assumes a most fragrant smell, some- 
what resembling' that dT the clove pink. 
*• This smeU," Mr. Hatchett observes, 
** is not fiigitive, for it is still retamed by 
a s<4ution which was prepared in June, 
and has remained in an open glass during 
four months." When digested in sul- 
phuric acid, a considerable quantity of 
pure benzoic acid sublimes. When the 
solution of it in this aoid is evaporated to 
dryness, and the residuum treated with 
alcohd, a portion of artificial t«nnin is ob- 
tained ; the residual charcoal amounts to 
0^^ of the original balsam. 

4. Balsam of Peru is obtained fr*om the 
MyroxylonPeruifenim. The tree is full 
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of resin» and the balsam is obtained by 
boiling the •twigs in water. It has the 
consistency of honey, a brown colour, an 
ag^eable smell, and a hot acrid taste. 
When boiled with water for some time, 
the liquid separated by the filter reddens 
vegetable blue% and deposits crystals of 
benzoic acid on cooling. The water con- 
tains no other substance. When distilled 
with water, it yields a veiy small quantity 
of reddish limpid oil. A saturated solu- 
tion of carbonate of soda forms with this 
balsam a thick mass. When diluted with 
water, and heated, a portion is dissolved. 
The solution, when saturated with siil- 
phuric acid, deposits crystals of benzoic 
acid. One part of the balsam, treated 
with one part of potash dissolved in four 
parts of water, formed an opaque solu- 
tion, which gradually separated into two 
portions : the uppermost, a clear oil, with 
some grey flakes at its lower surface ( 
the undermost, a dark brownish red 
^>aque solution. This last solution, when 
saturated with sulphuric acid, let fall a 
resinous-like substance, dissolved by boiU 
injg, while benzoic add crystallized. Ni- 
tric acid acts upon the babam with ener- 
gy, and ^ves it an orange yellow colour, 
when assisted by heat When distilled 
with a suiBcient quantity of this acid di- 
luted, the liquid m the receiver smells of 
bitter abnonds. When this balsam is 
treated with sulphuric acid, artificial tan- 
nin is also formed, and the residual char- 
coal amounts to no less than 0.64 of the 
original weight of the balsam. 

5. Styvax. — ^TfaU is a semifluid juice, 
said to be obtained from the Styrace ofli- 
cma^ a tree which grows in Virginia, 
Mexico, and some other parts of Ameri- 
ca, ft is prepared in Uie island Co- 
brass, in the Red Sea, from the bark of a 
tree called rosa mallos by the natives, and 
considered by botanists as the same with 
the American species. The bark of this 
tree is boiled in salt water to the consists 
ence of bird-lime, and then put into 
casks. Bouillon la Grange has published 
an account of its properties, its colour 
is greenish, its taste aromatic, and its 
smell agreeable. It is easily volatilized 
hy heat. When treated with water, ben- 
zoic acid is dissolved. It is totally solu- 
ble in alcohol, except the impurities. 
When exposed to the auv it becomes 
harder, anid absorba oxygen. When dis- 
tilled, it yields an acidulous water, having 
the odour of benzoic acid, a limpid co- 
lourless hot oy, a solid coloured oil, ben- 
zoic acid, »od a mixture of carbonic acid 



and carburetted hydrogen. The charcoal 
IB light, and^contams some oil. 

Solid balianu. The solid balsams at 
present^known are only th;«e in number; 
namely, 

1. Benzoin. 3. Dragon's blood. 

2. Stprax. 

1. Benzoin. — ^This substance is the pro- 
duce of the stymx benzoe, a tree which 
grows in Sumatra, &c. and which has 
been described by Dr. Dryander. Ben» 
zoin is obtained from this tree by incision ; 
a tree yielding three or four pounds. It 
is a solid, brittle substance, sometimes 
in tiie form of yellowish white tears, join- 
ed toother by a brown substance, and 
•oroetimes in the form of a brown sub. 
stance, not unlike common rosin. It has 
a very a^^reeable smell, which is increased 
by heating the benzoin. It has little taste. 
Its specific gravity is 1.092. Alcohc^ dis- 
solves it when assisted by a gentle heat, 
and forms a deep yellow solution, inclin- 
ing to reddish brown. When this solu- 
tion is diluted with water, the benzoin 
precipitates in the form of a white pow. 
der. It is precipitated also by muriatic 
and acetic acids, but not by the alkalies. 
A few drops of sulphuric acid likewise 
precipitate the benzoin ; but an additioniJ 
quantity re-diss(dves it, and forms a liquid, 
of the colour of port wine. Nitric acid 
acts with violence on benzoin, and con- 
verts it into an orange-cc^oured mass. 
When assisted by heat, the acid dissolves 
the benzoin ; and as the solution cools, 
crystals of benzoic acid gradually sepa. 
rate. Mr. Hatchett ascertained, that by 
this process a quantity of artificial tannin 
is formed. Sulphuric acid disserves ben- 
zoin, while benzoic acid sublimes; the 
solution is at first a deep red. By con- 
tinuing the digestion, a portion of artificial 
tanniD is formed, and the charcoal evolv. 
ed amounts to 0.48 of the benzoin dis- 
solved. Acetic acid dissolves benzoin 
without the assistance of heat When 
heat is applied, the solution, as it cools, 
becomes tttri^id ; owing to the separation 
of benzoic acid. Benzdn is dissolved by 
a boifing lixivium of the fixed alkalies ; 
a dark brown solution is fcnmed, which 
becomes turbid ailer some days exposure 
to the air. Ammonia likewise dissolves 
benzoin sparingly. 

2. Storax.— This is the roost fragrant 
of all the balsams, and is obtained from 
the styrax offichuUis, a tree which grows 
in the Levant, and it is said also in Italy. 
Sometimes it is in the state of red tears : 
and this is said to be the state in which 
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it is obtained from the tl'e^. But common 
storez is in large cakes, brittle, but soft 
-to the touch, and of a reddish brown co- 
lour. It dissolves in alcohol. 

3. Dragon's blood.— This is a brittle 
substance, of a dark red colour, which 
comes from the East Indies. There are 
two sorts of it ; one in small oval drops, 
or tears, of afine deep red, which becomes 
crimson when the tears are reduced to 
powder; the other is in larger masses, 
some of which are pale red, and others 
dark. It is probably obtained from dif- 
ferent kinds of trees; the calamus draco 
is said to furnish most' of what comet 
froin India. The draeaeuA draco and the 
pterocarpus draco are also said to furnish 
it Dra»>n*s blood is brittle and taste* 
less, and has no sensible smeD. Water 
does not act upon it, but alcohol dissolves 
the greatest part, leaving a whitish red 
substance, partially acted upon by water. 
The solution has a fine deep red colour, 
which stains marble, and the stjun pene- 
trates the deeper the hotter tho man>le is. 
It dissolves also in oils, and gives them a 
deep red colour also. When heated, it 
mehs, catches flame, and emits an acid 
fiune similar to that of benzoic 'acid. 
When digfested with Hme, a portion of it 
becomes soluble in water, and it acquires 
a balsamic odour. 

Balsam. See PiumxACT. 

BAL8AMINA, in botany. See Ixpa- 
Tisirs. 

BAL8AMITA, in botany, a genus of 
the Syngenesia JEqualis class and order. 
Receptacle naked ; calyx imbricate. Four 
species, found in Crete, Nice, Bari>aiy, 
am Italy. 

BALTIMORA, in botany, so named by 
Linnxus, in honour of Lord Baltimore, a 
genus of the Syngenesia Polygamia Ne- 
cessaria class and order. Natiml order, 
composite oppositifolix : corymbifbreae, 
Jusaieu. Essential character: calyx cy- 
lindric, many-leaved; ray of the corolla 
five-flowered; receptacle chafly. One 
species, B. recta, which is a native of Ma- 
ryland ; an annual plant, about two feet 
high ; it flowers in June and July. 

BAMBOE, or Bavbov, a plant in the 
Indies which multiplies veiy much by 
its root, from which springs a branchy 
tuf^, after the manner of the European 
reeds. It is of the largest kind of cane, 
and decreases gpradually to the top, where 
it bears a blossom like our reeds. The 
liamboe is a species of arundo. See 
Aa^'Do. 

The bamboo-cane |^ws naturally d- 



most every where within the tropical re« 
gions; it is common in many parts of 
Asia, as China, Cochin-China, Toncjuin, 
Cambodia, Japan, Ceylon, the Peninsula 
of India, and the islands. This usefiil 
plant has been long introduced into the 
West Indies. There are some fine speci- 
mens of bamboo in the Botanical CSaiden 
at Liverpool. Scarcely any plant serves 
fbrmore usefiil purposes than the bamboo^ 
where it grrows naturally. In the East 
Indies, great use b made of it in building, 
and the nouses of the mean^ people are 
al^iost entirely composed of it Bridges 
are also made of it, masts for their saihnr 
vessels, boxes, cups, baskets, mats, and 
a great variety of other utenals and fbr- 
nitufe. Paper is also made from it by 
bruising and steeping it in water, and 
thus forming it into a pulp. It is the com- 
mon fence for gardens and fields, and is 
frequently used as pipes fijr conveying 
water. The leaves are generally put 
round the chests of tea which aie sent to 
Europe from China, as package fiutened 
together so as to fonn a kind Of mat. 
The tops of the tender shoots are fre- 
duently pickled in the West Indies. In 
tne cavities of the bamboo is found, at 
certain seasons, a concrete white sub- 
stance, which the Arabian physicians hold 
in high estimation. 

BAN, in law, a public notice, applied 
particuiariy to the publication of intend- 
ed marriages, which must be done on 
three several Sundays previously to mar- 
riage, that if any shew lust cause against 
such marriage, they may have an oppor- 
tunity to set ^orth their objections. 

BANARA, in botany, a genus of the 
Dodecandria Monogynia class and order. 
Natural order, columniferK ; tiliacae. Jus- 
sieu. Essential character: calyx six- 
parted, permanent; corolla six-petalled; 
germ seated on a glandule ; stigma head- 
ed ; beny globose, one-celled, and many- 
seeded. One species, B. ^annois, a tree 
often feet or more in height, and about 
seven inches in diameter, wiUi a greyish 
bark, and a whitish light wood : a native 
of the island of Cayenne ; flowering in 
May, and bearing fruit in July. 

BANDAGE, in surgeiy, a Wiet, aroller» 
or swathe, used in d^ssmr and binding 
up, wounds, restraining danfferous hae- 
morrhages, and in joining fractured or 
dislocated bones. See SvmoKRT. 

BANDEROLL,a little flag in form of a 

fuidon, extended more in length than 
readth, used to be hung out on Uie masts 
of vessels, &c. 
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BANE, in law, destruction, as he who 
is the cause of another man's death is 
said to be fe bane, that is, a malefinctor. 
Bracton. 

BANERET. See Bafkibst. 

BANIAN dayt, a tea tenn among 
sailors, to sigfnify those days in which they 
have no meat. , It was probably derived • 
from the practice of the Banians, which 
see. 

BANIANS, a rehnous sect in the em- 
pire of the Mogul, who believe a metemp- 
^chosis, and wiU therefore eat no living 
creature, nor even kill noxious animlds ; 
but endeavour to release thexn when ia 
the hands of others. 

The Banians ai^ said to be so feaiful of 
havii^^ communication with other nations, 
that they break their cups, if one of a dif- 
ferent religion has drank out of them, or 
even touched them. It is said, that if the^ 
happen to touch one another, they purify 
and wash themselves before they eat, or 
enter their own houses. They carry, 
'^^^g to their necks, a stone called 
tamberane, as bif as an egg, and perfo- 
rated, in the middle, through which run 
three strings ; this stone, they say, repre- 
sents their great god, and upon that ac- 
count they have great respect shewn them 
by all the Indians. 

BANISHMENT is the quitting of the 
realm : there are two kinds of it, one vo- 
luntary^ called abjuration, and the other 

rn compulsion, for'some crffence. By 
habeas corpus act no subject of this 
realm, who is an inhabitant of En^hmd, 
Wales, or Berwick, shall be sent pnsoner 
into Scotland, Ireland, Jersey, Guernsey, 
or place beyond seas, where they cannot 
have the protection of the common law, 
for by it every Englishman may claim ^a 
right to abide in his own countiy so long 
as he pleases, and not be banished or dri- 
ven from it but by sentence of the law. 

BANISTERIA,in botany, named after 
the Rev. John Banister, a curious botanist, 
who lost his life in the search of plants in 
Vir^^inia ; a genus of the Decandria Tri- 
f^ma class and order. Natural order, 
trihilatat, malphigix. Essential charac- 
ter : calyx five-parted, vith melliferous 
pores at the base on the outnde ; petal 
voundiah \rith claws; sti^^mas leaf^bap- 
cd; seeds three winged, with membranes. 
There are 24 species, all <^ which are in- 
habitants of veiy hot climates, chiefly in 
America, from Brazil to Louisiana, par- 
ticulariy the islands. They are shrubs, 
mostly with twining stems, adorning the 
woods with the beauty of their flowers, 
and the variety of their opposite leaves. 



They cannot be preserved in England 
unless they are kept in abark stove. They 
are propagated by seeds, which must 
be procured from the countries where 
they grow naturaDy. The seeds must 
be tiilly ripe, and put into sand or earth, 
in which they should be sent to England, 
otherwise they will not grow : when they 
arrive they should be immediately sown 
in pots ; and if it happen in autumn or 
winter, the pots should be plunged into a 
hot-bed of tanner's bark, ana secured 
&om frost and wet till spring, when 
ttiey must be removed to a fresh not4>ed, 
which will bring up the plants; but if 
they should not appear tne first year, 
the pots should be preserved till the next 
springs as the plants may come up then. 
When the plants appear, they 'must be 
treated hke other tender pbuits from the 
same countries. 

BANKS, in commerce, are of three kinds, 
viz, banks ofdepont, banks sf discount, .and 
banks of drculaHon. Banks of deposit have 
been instituted, 1st, with a new of afibrd- 
ing security against the loss of money 
by pillage or fire ; 2dly, for the purpose 
of afForcDngfacilities to commercial trans- 
actions, by substituting a transfer on the 
books of the bank, in the place of tiie 
actual payment in coin of the sums to be 
expended; and3dly,for the purpose of 
establishing a circulating medium equiva- 
lent to coin of a standara weight, as de- 
scribed below in relation to Uie bank of 
Amsterdam. Banks of discount, are insti- 
tutions possessed of capitals, which, with 
the money placed on depodt, are employ- 
ed in the discounting of promissory notes, 
bills of exchange, and other securities. 
Banks of circtSaikm, in addition to the 
loan of their capitals, issue promissory 
notes, payable on demand, for such an ad. 
ditional amount, as the circulation of their 
nei^bourhoods will easily bear, without 
rendering themselves liable to more de- 
mands than the specie in their coffers 
can at any time discharge. Most banks, 
particularly in the Umted States, are 
banks of circulation, and are there almost 
exclusively owned by incorporated bo- 
dies, chartered for the purpose by their 
respective states. In Englwd, the great 
mass of banks are the establishments of 
one or a few individuals. The facilities 
which banks afford to commerce, added 
to the benefits which the countries in 
which they are situated derive from the 
substitution of a paper medium for one of 
coin, are such as have induced the prin- 
cipal nations of Europe and elsewhere to 
patronise and authorise their establish- 
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menu. Tbe bank •€ Venice wai ettab- 
Uflhed a« early as about the year 1157, the 
bank of Genoa in 1345, the bank of Am- 
•terdam in 1609, the bank of Hamburg^ 
in 1619, the bank of Rotterdam in 1635, 
the bank of England in 1694^ the bank of 
ScoOandin 1695, the bank of France in 
1716, the bank of North America in 1781, 
and the bank of the United States in 1791. 

The bank ef AfMUrdam was solelY a 
bank of deposit The chief design of its 
institution was, to establish a ctirrency', 
which, having a relation to the intrinsid 
raiue of coins, without regard to the ctip- 
pad, worn, and consequently depreciated 
currency then in common use, should 
maintain a permanent equivalency with 
the standard mone^ of the countiy. Its 
capital consisted of the << deposits made 
by merchants and others of coiifis, as well 
foreign as domestic, li|s;'ht or standard, 
for the intrtnnc value of Which, without 
regard to their denominative value, they 
received a credit on the books of the 
bank,ti-an$ferable at pleasure ; and as, by 
law, all bills of exchange for 6(X) guilders 
and upwards were payable in bank moneys 
a sound currency, favourable to the ex- 
changes of the city, was regularly main- 
tained. For a particular account of this 
bank, see Smith's Wealth of Nations, 
Book iv. chap. iii. 

Bank of the United State*. The first 
institution which bore this title was incor- 
porated bv act of congr^ on the 25th 
day of February 1791, with a charter to 
continue until the3d of March 1811. Its 
capital was ten miUions of dollar^ of 
which two nnllions was specie, and six 
millions funded debt bearing 6 per cent 
interest, subscribed by individuals, bo- 
dies corporate, &c. The remaining two 
miUions was subscribed by the govern- 
ment, and paid for by a loan made to it 
by the bank. It had branches at Boston, 
New-York, Baltimore, Washington, Nor- 
folk, Charleston, Savannah, and New-Or- 
leans, at each of which places the business 
of the branch, denonunated the office o( 
discount and deposit, was conducted by 
a president and twelve directors, who 
were annually chosen by the twenty-five 
directors of the mother bank located at 
Philadelphia. A considerable portion of 
the stock of this bank was eventually held 
by Europeans, a circumstance highly be- 
neficial to the country, as the investments 
thus made constituted a permanent loan 
of capital to the nation. The plan of this 
bank was projected by Alexander Hamil- 
ton* the first secretary of the treasury af- 
ter the organization of the ^vemment 
Towards the expiration of its charter. 



strenuous ezertionb were made by the 
stockholders and other friends of the in- 
^tution, to obtain a renewal of it, but it 
was refused by congress, and the bank 
was compelled to wind up its concerns. 
This it progressed in by a gradual diminu- 
tion of Its loans, and a simultaneous divi- 
sion of its capital; and the result, as far at 
it has been ascertained, has proved satis- 
factory to the proprietors ana to tbe pub- 
lic. At this period, (September 1816) idT- 
ter the whole of the original capital often 
millions has been paid, a balance due the 
bank of near 400,000 dollars remains un- 
collected, and upwards of 200,000 dollars 
of notes remain yet in circulation. Should 
all their debts be collected, a surplus 
fund of 600,000 dollars will be in the 
hands of the trustees. The dividend of 
this bank, frcmi its institution to its dose, 
averaged about 81 per cent per annum. 
The second Bank of the United SUitet 
was incorporated by act of congress on 
the 10th of April, 1816, with a charter to 
extend until the 3d day of March 1836, of 
which the following are the principal 
outlines. Capital 35 millions or dollars, 
divided into shares of 100 dollars each, to 
consist of 7 millions of specie, 31 millions 
of the 6 per cent funded debt of the Uni- 
ted States (or an equivalent in 3 and 7 
percent stock) to be subscribed by indi- 
viduals, corporations, or states, and 7 mil- 
lions of stock bearipgfive percent inter- 
est, to be subscribed by the government. 
The whole, except the sum subscribed by 
the government, to be paid in instalments 
asfoUows, vix. 30 per cent, at the time of 
subscribing, of which five per cent to be 
in coin ; 35 per cent at the expiration of 
six months, of which 10 per cent, to 
be in coin, and 35 per cent at the expi- 
ration of twelve months from the time of 
subscribing, of which 10 per cent to be 
coin. The bank to be managed by twen- 
ty-five directors, 5 of whom are to be ap- 
pointed by the president and senate, and 
twenty to be chosen by the stockholdera 
annually, on the first Monday in January. 
The president of the bank to be appoint- 
ed annuaUy by a majority of the board of 
directors. No stockholder to be entitled to 
more than 30 votes. The bank never to be 
in debt over and above its deposit money, 
more than 35 millions of dollars, and to 
be allowed the privilege of establishing 
branches upon certain conditions. No 
note to be issued for a less amount than 
five dollars. The notes of the bank to be 
received in all pa3rments to the United 
States, unless otherwise directed by act of 
congress. Ttiebank,incaseofrenisa]te 
pay its notes or deposit money agreeably 
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to eontract, to be liable to an interest of 
13 per cent per annum during the sus- 
pension. A bonus of 1,500.000 dollars 
to be paid to the ffovemment for the char- 
ter, which is declared to be excluaive. 

In pursuance of the provisions of the 
act incorporating the bank, the books 
were opened by the commissioners ap- 
]>ointed for the puipose, at the principal 
city or town of each of the states, on the 
first of Juhr, 1816. The result was, a de- 
ficiency of subscriptions to the amount of 
3,044^800 dollars, which, upon the re. 
openinfi" of the books at Philadelphia, on 
the 26th day of August following, was 
readily suppKed. TT&e first election for 
directors is to Uke place at Philadelphia, 
the seat of the bank, on the 28th day^ of 
October, and it is expected that the bank 
will go into operation prior to the first of 
January, 1817. 

All the banks in the United States, ex- 
cept those of the New Eng^d States, 
snniended specie payments in t|ie months 
of August or September, 1814^ and have 
not yet (Sept 1816,) resumed them, al- 
though it is probable that such an ar- 
rangement will be effected on or before 
the Ist of July, 1817. 

Bavk 9f Bngkmdy was projected by 
Mr. W. Paterson, a merchant, who, in 
conjunction with others, arranged the 
establishment, for which, with some diffil 
culty, they obtained the sanction of par- 
liament. The diafter was executed July 
27, 1694, and was granted for the term of 
twelve ^ears, the corporation being then 
determinable on a yelo^s notice. The ori- 
giml capital subscribed was 1,200^000)2: 
which they lent to government at 8 per 
cent interest, Ynih an Jlowance of 4000i^ 
per ann. for their expenses ofmana|fement 
In less than two years firom its esta- 
blishment the company wis involved in 
BMtch difficult from the bad state of the 
w^tt coin, uid the g^reat discount to 
which all pid>lic securities had ftllen; 
the impossibility of getting a sufficient 
Mpplrofcash during the re-ooinage re- 
diH^ tiiem to ^e necesnty of paying 
their notes by small instalments, and m* 
issoiiig bonds bearing interest^ in ex- 
chanf^ for their cadi notes. These <^- 
ficoHies, however, were overcome by pru- 
^ent management, and the re^jonsibili^ 
Mid reputation of the bank became folly 
estabfished. The term of the charter 
wa«» in 1706, extended to five years be- 
yond the ori^nal period, in consideration 
tftiie compaoor having undertaken to cir- 
culate for government exchequer bills to 
the amoi^ of 1)50(^000;. M^ it has since 
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been forther extended at different times^ 
viz. 

In 1709 to 1st of August 1732 

1713 1742 

1742 1764 

1763 1786 

1781 1812 

1800 1833 

On all these occasions the company 
have either paid a considerable sum, or 
advanced a greater amount by way of 
loan to government, as a consideration 
for the renewal of their exclusive privi- 
leges, and for the advantaspes they derive 
from acting as the agents for government 
in all money transactions of any impor- 
tance. Their chief privilege consists in 
the prohibition of all other companies or 
partnerships of more than six persons, 
from issumg bills or notes payable on 
demand, or for any time less than six 
months. 

The total permanent debt due from go- 
vernment to the bank is 11,686,800^ bear- 
ing 3 per cent interest ; but the capital 
stock of the company is 11,642,400/. on 
which they pay a dividend of 10 percent 
per ann. to the proprietors. 

The notes of the bank of England are 
the representative of money in all the 
commercial transactions of London and its 
vigjnity, and from the vast magnitude of 
the payments in which they are employed, 
the total amount in circuution, which till 
within a few years was never made pub- 
lic, was generally thought to be much 
greater than it has since iq>peared to have 
been. The total amount or bank notes in 
circulation on the 25th of Februanr, 1787» 
was 8,688,570/. which, on the 25m of Fe- 
bruary, 1793,had increased to 11,451,180/: 
Soon aifler this period the temporary an- 
nual advances which the bank had long 
been accustomed to make to government 
were increased ; while an advance in the 
price of ^d, in consequence of the great 
exportation of coin and bullion to Germany 
and Ireland, greatly reduced the quantity 
in the hands of the bank, and consequent- 
ly rendered it impracticable to mamtain 
the same amount of notes in circulation. 
An alarm of invasion, in the beginning of 
the year 1797, greatly increased the de- 
mands on the bMik for cash, and it was 
deemed necessary for the government to 
interfere and authorise asuspension of pay- 
ment in cash for bank notes, for a limited 
period : the continuance of the suspension 
was at first renewed annually, and after- 
wards tiU the return of peace. In order 
to simply a substitute for coin for making 
small payments^ the bank iaiued notes of 
B 
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3/. And 11 each, and as the demand for 
notes of this description has increased, 
the total amount of banK notes in circu- 
lation has become considerably i^reater 
than previous to the suspension of issuing' 
cash, viz. 

On the 1st of Feb. Id05, 1 18,397,880 

1806, ir,293,570 

1808, 16,621,390 

From the reports of the secret commit- 
tee appointed in 1797 to investigate the 
afikirs of the bank, it appeared, that on 
the 25th of February, in tliat year, there 
was a balance of 3,826,903/. and on the 
Uth ofNovember a balance of 3,837,550/: 
in favour of the company ; their profits 
Since must have been ^ater than while 
they were oblig'cd to maintain a large stock: 
of cash to answer their notes, which has 
enabled them to make several occasional 
dividends to their proprietors, and at La- 
dy-day, 1807, to raise their usual dividend 
from y per cent, which it had been for 
the last 19 years, to 10 per cent 

The profits of the company arise ^m 
the interest received from government on 
the permanent debt, and on their annual 
advances on exchequer bills and treasury 
hills of exchange -, from their allowance 
far receiving the contributions to loans, 
uid for paying the dividends on the pm)- 
lic funds; from dealing in bullion, and 
discounting mercantile bills of exchange, 
and other sources of less importance. 

The concern is under the management 
of agfovemor,deputy governor, and twen- 
^-four directors, who are elected annually. 
500/. bank stock entitles the proprietor to 
a ^otc at t"he general courts, and no pro- 
prietor is entitled to more than one vote 
for any sum whatever. 

BA.irK ofScotlandy was established und«r 
the superintendance of Mr. W.- Paterson, 
from whom the plan of the bank of Eng- 
land originated. It was erected by an act 
of the parliament of Scotland in 1695, 
and although its capital stock was only 
1,200,000/. Scots, or 100,000/: sterling, it 
was soon found very beneficial to the 
commerce of North Britain. In 1774 
they were authorised to increase their 
capital 1,200,000/. Scots, or 100.000/. ateiw 
ling; and in 1784 another addition w«« 
made of tlie same amount By an act 
passed in 1792, they were empowered to 
double the existing capital, which thuA 
became equal to 600,000/. sterling, and in 
1774 a further addition was made, equal 
to 400,000/. sterUiur ; the total capital mu« 
became 12,000,00*. Scots, or 1,000,000*. 



sterling. The company is vnder the nuu 
nagemenCofa governor, a deputy govern- 
or, twelve ordinary directors, and twelve 
extraordinary directors. 

Bank, RvycU^ •/ Scotland, was estab- 
lished by charter in 1727, with a capita] 
of 151,000/. sterling. The public reve- 
nues of Scotland are paid into this bank, 
and it is under the management of a go- 
vernor, deputy governor, and sixteen di- 
rectors. 

BiUfK of Ireland, was established in the 
year 1781. The original capital was only 
600,000/. and the company's privileges 
were determinable on twelve monu's 
notice after the 1st of January, 1794. 
Previous to this period the capital was 
increased to 1,000,000/: and the term ex- 
tended to the 1st of January, 1816 ; and 
by a subsequent act they were empower- 
ed to av^ent their capital to 1,500,000/: 
In the original act by which this bank was 
established, it was directed that they 
should not borrow or give security by 
bill, bond, note, covenant, or agreement, 
under their common sed or otherwise, 
for any snm exceeding their capital ; and 
a clause to a similar purport, though not 
in the same precise words, was indaded 
in the subsequent acts. Since the ms- 
pension of payment in cash, however, the 
total amount of the notes of the baiUc of 
Ireland in circulation has been greatly 
increased, so that on the 1st of January, 
1^97, they amounted onlv to 621,917/. 6t. 
4d. including bank post Bills, whereas on 
the 1st of February, 1806^ the amount of 
their notes of SL value and upwards was 
1,676,1^8/. lit. 2id. and of notes under 
5/. value 811,4544 lOt. 9d making toge- 
ther 2,487,573/: It'llirf. 

I'he bank rceives interest at 5 per 
cent, from the government, on their per- 
manent and temporary loans ; and an al- 
lowance for management of such part of 
^e public debt as has b*^en made trans- 
ferable at the bank of Ireland. 

Bahk, in natural history, denotes an 
elevation of the ground, or bottom of the 
sea, so as sometimes to surmount the sur- 
fitce of the water, or, at least, to leave the 
water so shallow, as usually not to allow a 
vessel to remain afloat over it 

Iq this sense, bank anounts to much 
the same with flat, shoal, &c. There are 
banks of sand, and others of atone, called 
also shelves, <» rocks. Jbi the Kordi sea, 
they also speak of banks of ice, which Iffe 
large pieces of that matter floating. 
. A long narrow bnk is sometittics cafl- 
edarib. 

The built, abialntely BO caikd, wtli» 
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main bank, or great bank, denotes that 
of Newfoundland, the aeene of the cod 
fishery. 

It is called the great bank, not only by 
reason of its vast extent, being, according 
to the English computation, 200 miles 
long, and, according to the French, 100 
leagues, or 300 miles ; but also on ac- 
count of several lesser banks near ii; 
where cod are also caught. 

Banks, on the sea coast, are usually 
marked by beacons, or buovs, and in 
charts tliey are disinguished by litUe 
dots, as ridgfes of roclra are by crosses. 
An exact knowledge of the banks, their 
extent, and the depth of water on them, 
makes a most essential part of the science 
of B pilot, and master of a ship ; if the 
Tessel be large, and draw much water^ 
great attention will be necessary to keep 
clear of the banks ; on the contrary, if it 
be small, the same banks afford a sure 
asylum, where it may brave the hirg^eflt 
and stoutest vessels, which dare not fol- 
low it here. By means f^ this barrier 
many small craft have escaped their ene- 
mies. 

Bavk, in vessels which go with oars, is 
used for the bench where the rowers are 
seated ; popularly called by our seamen 
the thaught. 

In this sense we read of banks of gal- 
lies, of galeasses, of galliottes, of brigan- 
tines, and the like. 

The yenetian gondolas have no banks ; 
for the watermen row standing. 

The common gallies have 25 banks, 
that is, 25 on each side, in all 50 banks, 
with one oar to each bank, and four or 
five men to each oar. 

The galeasses have 32 banks on a side, 
and six or seven rowers to a bank. 

BANILAJ*ALET, a game at cards, 
which being cut into as many heaps as 
there are players, every man lays as much 
money on his own card as he pleases; 
and the dealer wins or loses as mai^ as 
his, card is superior or inferior to those 
of the other gamesters. 

The best eard is the ace of diamonds ; 
the next to it, the ace of hearts : then the 
ace of clubs ; and, lastly, the ace of 
spades ; and so of the rest of these suits 
in order, according to their degree. 

The cheat lies in securing an ace, or 
any other sure winning card ; which are 
somehow marked, that the sharper may 
know them. 

BANKER, a person who traffics and 
negociates in money^ who receives and 
remits monev from place to place, by 
commission mm correspondents,^ or by 
\ of bills or letters of exdiange. 



In France it is not requisite that a mto 
be a merchant, in order to carry on bank- 
ing; for that trade is permitted to all 
sorts of persons, even .to foreigners, so 
far as relates to foreign banking, or deal- 
ing by exchange. 

In Italy, the trade of a banker does net 
derogate from nobility, which is the rea- 
son why most of the younger sons of the 
quaKt)r applv themselves to that emplqy. 
ment, in order to support their families. 
The monied goldsmiths in the reign of 
king Charles the Second first acquired 
this name. 

The Romans had two sorts of bankers^ 
whose office was much more extensive 
tb^ that of the bankers among us ; theirs 
beingthat of public afTurs, in whom were 
unit^ the functions of a broker, ag^nt, 
banker, and notary, managing the eit- 
chang^, taking in money, assistmg in buy- 
ing and selling, and drawing the vrritings 
necessary on all these occasions. 

BANKRUPT, a trader, whom misfor- 
tune or extravagance has induced to Com- 
mit an act of bankruptcy. The benefit 
of the bankrupt laws is allowed to none 
but actual traders, or such as buy andseH, 
and gain a livelihood by so doing. 

Requisites to constitute a tramng, the 
merchandising, or buying and selling^ 
must be of that kind, whereby the party 
gains a credit upon tiie profits of an un- 
certain capital stock. Manufacturers, or 
persons purchasing goods or raw materi- 
als to sell again, under other forms, or 
meliorated by labour ; as bakers, brew- 
ers, butchers, shoemakers, smiths, tan- 
ners, tailors. Sec. are tHiso within the stft- 
tutes. 

The following description of persons 
are not within the statutes of bankruptcv ; 
vix. proprietors or persons having an in- 
terest in land, if buying and selling to 
whatever extent, fbr the purposes <tf dis- 
ponng merely of the produce and profits 
of sucn land ; graziers and drovers ; own- 
ers of coal nunes, working and selfing the 
coals ; owners or finners of alum rocks ; 
iknners who make cheese for sale ; or 
those who sell cider made from apples of 
their own orchard. 

In an such cases, and others of a similar 
nature, where the several materials are 
purchased, and even some kind'of manu* 
tacture exercised ; yet as this is the ne- 
cessary and customary mode of receiviiM^ 
the benefit arising from the land, sucS 
persons are not held to be traders within 
the statutes ; nor are persons buying and 
selling bank stock or government securi- 
ties. BujTing or sellinip, only, will neither 
singly constitute trading i nether will a 
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«bi|^«et of buying and tdling, or dnw- 
ing^ or rednwing biUi of excbanfe, 
merely for the fnirpose of rtisiitf money 
for private ocoatiom, and not wi^ a view 
to gain a profit upon the exchange. Be- 
ing « part-owner in a ship, barge, or wag- 
gon, ooet not oonttitiite a trader; nor 
holding a ahure or interest in a ioint stock 
with oUiers who trade, unless he share in 
the profit and loss upon the disposition of 
the capital The merchandise must also 
begeneral, and not in a quahfied manner 
onty, as victuallers or innkeepers ; school* 
masters ; commissioners of the navy, who 
victual the fleet by private contract; the 
king's -butler, steward, or other officers; 
officers of excise or custom ; sutlers of 
the armies ; butlers ; stewards of inns of 
court ; clergymen ; Bcc as actinar in such 
ci4>acities merely, are not liable to be 
made bankrupU; the buying and selling 
in such cases not being general, but in 
the exercise of paiticiuar employments. 
Neither^ upon the same principle, are re- 
ceivers 'or the king's taxes,' or persons 
discounting exchequer bills. If the |muv 
ties sbove enumeiated, however, bring 
themselves within the bankrupt laws in 
any other respect, they will be liable to 
their operation, although they should evi- 
dently not profit bv trading, or such 
trading should be illegal; altnou^ the 
trading should not be wholly earned on 
in England, buying only in England, and 
selling beyond sea. Any person, native, 
denizen, or alien, residing in any part of 
the British dominions, or in foreign coun- 
tries, though never a resident trader in 
England, yet, if he be a trader, and on 
coming to Ensland commit an act of bank- 
ruptcy, he wiU be subject to the bankrupt 
laws. 

No one can be a bankrupt, on account 
of any debt which he is not compellable 
by law to discham, as infants or married 
women. And it a sin^e woman be a 
trader, and committing any act of bank- 
ruptcy, afterwards marry, a commisuon 
issued against her after such marriage 
cmnot be supported. But, according to 
tiie custom of London, where a married 
woman is sole trader, she is held liable to 
a commifsion of bankruptcy, like a feme 
sole. 

Acts of bankruptcy. Departinjf the 
realm. This must be done with mtent 
to defiraud or delay creditors; when it 
appears that tiiere was no such intention, 
it Mrin not be a departure within the mean- 
ing of the statutes. 

Departing from the' dwelling-house. 
Sudi departure most also be wiUi intent 



to defiawd and delay cteditort; for th« 
departure with an intent to delay has been 
held inmifficient, without an 'actual delay 
of some creditors. 

Beginning to keep the house, tiie being 
denied to a creditor, who caUs for money ; 
but an order to be denied is not enou^ 
without an actual denial, and that also to 
a creditor who has a debt demandable at ^ 
the time. 

Tolnntaiv arrest, not only for a ficti- 
tious debt, but even for a just one, if dono 
with the mtent to deUy creditors, is an 
actofbankniptmr. 

Suffering outlawiy, with an intent to 
defraud the creditors ; but this will not 
make a man a bankrupt, if reversed be- 
fore issuing a commission, or for deftult 
of proclanmons after it, «mless such out- 
lawry were originally-fraudulent. 

Escaping frmn prison. Being arrest- 
ed for a nist debt of 1002. or upwards, 
and escapmg against the consent of the 
sheriff. 

Fraudulent procurement of goods to be 
attached or sequestered. 

A fraudulent execution, though void 
against creditors, u not within the mean- 
ing of the words attachment, or seques- 
tration, usedin tltr statute ; because they 
relate only to proceedings used in Lon- 
don, Bristol, and other places. 

Making any fraudulent conveyance. 
Any conveyance of property, whetner to- 
tal or partial, made witn a view to defeat 
the claims of creditors, is a fraud, and, if 
it be by deed, is held to be an act ofbank- 
ruptcy. 

A conveyance by a trader of all hir ef- 
fects and stock in trade by deed, to the 
exclusion of any one or more of his cre- 
ditors, has been ever held to be an act of 
bankruptcy. 

A mortgage (amongst other things) of 
all the stock in trade of a tradesman, was 
held to be an act of bankmptcr, as being 
an assignment of all the stock in trade, 
without which he could cany on no bun- 
ness. 

A conveyance b^ a trader, of part of 
his effects to a particular creditor, carries 
no evidence whatever of fraud, unless 
made in contemplation of bankruptcy. 

Being arrested fordebt,lyinff in prison 
two montiis, or more, upon that or any 
other arrest^ or detention in prison for 
debt, will make the party a banknipt, 
from tile time of the firat avrest; but 
where the bail is fairly put in, aoxi the 
party at a future di^ surrenders in dis.> 
charge of his bail, the two months axe 
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oompirted fnok the time of tke surren- 
der. 

BANKRUPTCY, proceeding tf, under 
ft commission. The Lord Chancellor it 
empowered to issue scommission of bank- 
tupt, and is bound to g^noit it as a matter 
of right By 5 Geo. U. c. 30, no commis- 
sion can issue, unless upfon the petition of 
a single creditor, to wnom the banknipt 
owes a debt, which shall amount to XQOL 
the debtof two or more, being partners, 
shall amount to IdO^andofthreeormore 
to30Qt 

If the debt against the bankrupt amount 
to the sum required, it u ngt material, 
though thecredkor should have acquired 
it for less. 

If a creditor to the fuD amount, bef(»e 
an act c^banfciuptar committed, receive, 
sfter notice of the bankniptcjr, a part of 
his debt, such payment being illegal, can- 
not be retained, and the original debt re- 
mains in force, and will support a com- 



The debt, must be a legal, and not an 
equitable, one, and if the legal demand be 
not in its nature assignable, the assignee 
cannot be the petitioning creditor, as the 
assijrnee of a bond. 

if the creditor, for a debt at law, have 
the body of his /debtor in execution, he 
cannot at the same time sue out a com- 
mission upon it ; that being, in p<nntof 
Uw, a satisfaction for the debt 

Of opening the commisuon. When the 
commissioners have received proof of the 
petitioning^ creditor's debt, the trading, 
and actor bankniptcy, they declare ana 
adjudgpe the party a banknipt They are 
authorised to issue a warrant, under their 
hands and seals, for the seizure of all the 
bankrupt's effects, books, or writings, and 
for that purpose to enter the house, or 
sny other place belonging tothebank- 
u pt 

Such debts only can be proved under a 
commission, as were eitner debts cer- 
tainly payable, and which existed at the 
time of the bankruptcy,or which, although 
originally contingent, yet, from the con- 
tingency happening before the bankrupt- 
2, were become aosolute. In every case 
e amount of the debt must be precisely 
ascertained. 

Time and method of proving. Credi- 
tors were formerly precluded frsm prov- 
ing afier four months, but the court now, 
except in cases of groas negligence, al- 
lows them to come m at any time, whilst 
any thing remains to be disposed of The 
usual proof required, is the oath of the 
cjrtdttor himset^ either in person, or by 



affidavit, if he five remot e ft om the place 
of meethig, or reside in foreign parts . 5 
Geo. XL 

Corporations, <nr companies, are gene- 
rally admitted to piove by a treasurer, 
deik, or other officer duly authorized. 

Of the assignees. Immediately after 
declaration of the bankruptcy, the com- 
missioners are to appoint a time and place- 
for the creditors to meet and choose as- 
signees ; and are directed to assign the 
bankrupt's estates and effects to suck t>er- 
sons as shall be chosen by the major part 
in value. 

The powers and duties of assiniees are 
principaily those of collecting tne bank- 
rupt's property, reducing the whole into 
ready money, and making distribution as 
eariy as possible. One assignee is not 
answerable for the neglect of another. 
Assignees, if they act improperiy, are not 
only liable at law to the creditors for a 
breach of trust, but may be removed on 
account of misbehaviour, kc. by petition- 
ing the Lord Chancellor. Upon the re- 
moval of an asagnee, he is directed to 
join with the remaining one in assig^nment 
to the latter and new assignee. 

Provisions for wife, children, &c. By 
the statute of Elizabeth, the commission- 
ers may assign any lands, &c. that the 
banknipt shul have purchased jointly 
with his wife, and the assignment shall be 
effectual,' against the bankrupt, his wife, 
or children ; but this shall not extend to 
convevances made before the bankruptcnr, 
bona fide, and not to the use of the bank- 
rupt himself only, or his heirs, and where 
the party to the conveyance are not privy 
to the mudulent purposes to deceive the 
creditors^ 

Examination of the bankrupt. By the 
5th Geo. n. the commissioners are em- 
powered to examine the bankrupt, and 
all others, as well by parole, as by inter- 
rogations in writing. The said statute 
requires the bankmpt to discover all his 
estate and effects, and how, and to whom, 
and in what manner, on what considera- 
tion, and at what time, haiias di^osed of 
them ; and all books or papers, and wri- 
tings relative thereto, ot which he was 
possessed or interested, or whereby he or 
hb fomily may expect any profit, advan- 
tage, &c and on such examination he shall 
d^ver up to the commissioners all his 
effects, (except the necessaiy wearing ap- 
parel of himself, his wife, and children,)^ 
and all books, pspen, and writings, rela- 
ting thereto. 

With respect to his privileges from ar- 
rest By the above act, the bankrupt 
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shall be free from all arrest in coming to 
surrender, and from his actual surrender 
to the commissioners for and during the 
42 days, or the further time allowed to 
finish his examination, provided he was 
not in custody at the time of his surren- 
der. 

Books and papers. By 5 Geo. II. c. 30, 
the bankrupt is entitled, before the expi- 
ration of the 42 days, or enlarged* time, 
to inspect his books and papers, in the 
presence of the assignees, or some per- 
son appointed by them, and make such 
extracts as he shall deem necessary. 

Power of commissioners in case of con- 
tumacy. The statutes empower the com- 
missioners to enforce their authority by 
commitment of the party, in the following 
cases : persons refusing to attend on the 
commissioners' summons ; refusing to be 
examined, or to be sworn, or to sign and 
subscribe their examination ; or not fully 
answering, to the satisfkction of the com- 
missioners. 

Of the certificate. By the 5 Geo. II. 
a bankrupt surrendering, making a fiill 
discovery, and in all things conforming to 
the directions of the act, may, with the 
consent of his creditors, obtain a certifi^ 
cate. 

If the commissioners certify his confor- 
mity, and the same be allowed by the 
hord Chancellor, his person, and what^ 
ever property he may afterwan^ acquire, 
will be aischarged and exonerated from 
all debts owing by him at the time he be- 
came a bankrupt. But no bankrupt is 
entitled to the benefit of the act, unless 
four parts in five, both in number and va- 
lue, of his creditors, who shall be credi- 
tors for not less than 20/L respectively, 
and who shall have dul^ proved their 
debts under the commission, or some 
other person duly authorized by them, 
shall sign the cer&ficate. 

Of the dividends. The assignees are al- 
lowed fbur months, from the date of the 
commission, to make a dividend; and 
should ftpply to the commissioners to ap- 
point a meeting for that purpose, or they 
may be summoned by them, to shew cause 
why they have have not done so. 

Allowance to the bankrupt. Eveiy 
bankrapt surrendering, and in all things 
conforming to the directions of the a^ 
shidlbe allowed five per cent out ofthe net 
produce oThis estate, provided, after such 
allowance, it be sufficient to pay his cre- 
<Utors ten shillings in the pound, and that 
^e said five per cent shall not in the 
whole exceed 200/. Should his estate in 
lilLemaimier pay twelve ahUlings and fix 



pence in the pound, he shaH be allowed 
seven and an half per cent, so as not to 
exceed 250/L and if his estate pay fifteen 
shillings in the pound, he shall beaDowed 
ten per cent so as not to exceed 3002. 
But the bankrupt is not entitled to such 
allowance^ till af^era second dividend; 
nor can he be entitled to it till he has 
received his certificate. 

Of the surplus. The commissioners 
are, on request of a bankrupt, to give a 
true and particular account of the appli- 
cation ana disposal of his estate, and to 
pay the overplus, if any, to the bankrupt 

Of superseding commissions. Commis- 
sions may be superseded for the want of a 
sufficient debt of the petitioning credi- 
tor ; or because he was an infant ; or for 
want of sufficient evidence of the trading 
or act of bankruptcy; or in eases of 
fnnd ; or by agreement or consent of the 
creditors. 

Joint commissions. Partners are liable 
to a joint commission, or individually, 
against each ; but a joint and separate 
commission cannot, in point of Uw, be 
concurrent. A joint commission must 
include all partners ; if there be three 
partners, and one of them an infant, there 
can neither be a oommission against the 
three, nor arainst the other two. 

•Felony of bankrupts. If any person, 
who shall be duly declared a bankrupt, 
refuse, within 42 days after notice lefl at 
his place of abode, and in the London 
Gazette, to surrender himself to the com- 
missioners, and to fully disclose and dis- 
cover all his estate and effects, real and 
personal, and all transferrences thereof 
and also all books, papers, and writings, 
relating thereto, and deliver up to the said 
commissioners idl such estate and effi^cts^ 
books, papers, &c. as are in his power; 
(except his necessary wearing 4>P*i^ 
&c.) or in case he shall conceal or em- 
bezzle any part of his estate, real or per- 
sonal, to the value of 20L or any boon of 
accounts, papers, or writings, relatinj^ 
thereto, with intent to defraud his credi- 
tors, being lawfully convicted thereof, fay 
judgment or infonnation, shall be ad- 



l amongst 



judged guilty of felony, without benefit 
of dergy, and lus goods divided i 
his creditors. 

BANKSIA, in botany, so called in ho- 
nour of Sir Joseph Banks, who first dis- 
covered it in his voyage with Captaiii 
Cook; a genus of the Tetrandna Mono- 
gynia class and order. Natural order of 
Aggregate. Protex, Jussteu. Essential 
character : calyx fbnr-cleft, inferior ; oo- 
lOUa fiKir-parted ; tube very short ; bor- 
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der vezy long^ linear, lanceohte ; anthen 
Bessile in the cavity of the parts of the co- 
jolla ; capsule two-seeded, one (or two) 
cellcd,-two-valved. There are eight spc- 
ciea. This ^^nus is nearly allied to Fro- 
tea and Embothrium in appearance and 
character, but is sufficiently distinguish- 
ed from both in the fruit It boasts some of 
the most specious plants that have been 
discovered in the South Seas^ and even in 
the known world. Those with solitaiy 
flowers and one celled capsules, forma 
separate genua, which Dr Smith names 
Saiisburia. Some of the species have 
flowered and seeded here ; they have not 
yet been increased any other way but by 
seeds. These, and the plants in general 
firom the South Seas, are hardy, consider- 
ing their climate, and may be treated 
pretty much in the same manner with the 
C^>e plants. They covet abundance of 
air, and flourish best near the front of the 
diy stove. 

BANN, in militaiy afi*airs, a proclama- 
tion made in the army, by beat of drum, 
sound of trumpet, &c. requiring the strict 
observance of discipline, either for the 
declaring a new ofhcer, or punishing an 
offender. 

Bask ^ the empire^ an imperial pro- 
scription, being a judical punishment, 
wherewith such as are accessary to dis- 
turbing the public peace are judged un- 
worthy of the immunities and protection 
of the empire, and are out-lawed or ba- 
nished, &c. 

BAI^NEB denotes either a square flag 
or the principal standard belonging to a 
prince. 

BANNERET, an ancient order of 
knights, or feuchd lords, who, possessing 
several large fees, led their vassals to bat- 
tle under tneir own flag, when summon- 
ed thereto by the king. 

This Older is certainly most honoura- 
ble, as it never was conferred but upon 
some heroic action performed in the field. 
Anciently, there being but two kinds of 
knights, great and little, the first were 
called bannerets, the second batchelors ; 
dM first composed the upper, the second 
die middle nobility. 

The form of the banneret's creation is 
this ; on a day of battle the candidate pre- 
I tented his flag to the king or general, 
vho, catting on the train, or skirtthere- 
iOi^ and making it a square, returned it 
agaiii;the proper banner of bannerets, 
who, from hence, are sometimes called 
Inights of the iquare flag. 

The late Sir William Erskine, on kis re* 
tuftfroAtkecoiitiMBtyiAir^ wismade 



a benight banneret, in Hyde Park, by \a$ 
present Majesty, in consequence of hia 
distinguished conduct at the battle of 
Emsdorf. But he was not acknow ledged 
as such in this country, because the cere* 
mony did not take place where the en- 
gagement happened. Captain TroUope, 
of the royal navy, b the last created 
knight banneret 
BANNI8TERIA, in botany, a distinct 

genus of plants, according to Linnaeus ; 
ut accounted only a species of Clematis 
by other botanists. 

It belongs to the Decandria Trigynia 
class; its flower consists of five veiy 
large, orbicular petals; and its fruit is 
composed of three unilocular capsules, 
running into long alx. 

BANTAM workt a kind of painted or 
carved work, resembling that of Japan, 
only more gaudy. 

Bantam work is of less value among 
connoisseurs, though sometimes prefer- 
red, by the unskilful, to the true Japan 
work. Formerly it was in more use and 
esteem than at present, and the imitation 
of it much practised by our japanners. 

There are two sotts of Bantam, as well 
as of Japan work ; as, in the latter, some 
are flat, lying even with the black, and 
others high or embossed, so, in Bantam 
work, some is flat, and others in.cut,or 
carved into the wood, as we find in many 
large screens ; with this difference, that 
the Japan artists work chiefly in gold and 
other metals, and the Bantam generally 
in colours, with a small sprinkling of gold 
here an ttere. 

BAP riSM, in matters of religion, the 
ceremony of washing, by which a nerson 
is initiated into the christian church. 

Baptism, in the sea-laug^a^, a cere- 
mony in long voyages on board merchant 
ships, practised both on persons and ves- 
sels, who pass the tropic or line for the 
first time. The baptising the yesseb is 
simple,'and consists only in washing them 
throughout with sea-water; that of the 
passengers is more mysterions. The old- 
est of the crew that has past the tropic, or 
line, cometf with his face blacked, a gro- 
tesque cap on his head, and 'some sea- 
bo<A in his hand, followed by the rest of 
the seamen dressed like himself, each 
having some kitchen utensil in his hand, 
with drums beating. He places himself 
onaseaton the deck, atthefiM>t ofth« 
mainmast Atdie tribunal of this mockmiu 
giatrate, eachpasieager not yet inttiated 
awean he will take care the same ceieme- 
AT be observed, whenever he b in the 
luce ciivuiiistiuicet: thtn, by giringa little 
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money by way of gntiftcttion, he is dis- 
charged wkh a little sprinkling of water, 
otherwise he is heartily drenched with 
streams of water, potired'upon him ; and 
the ship-boys are mclosed in a cage, and 
duckeo at discretion. The seamen, on 
the baptising a ship, pretend to a right of 
cutting off the break-head, unless re- 
deemed by the captain. 

BAPTISTS, or AimrJBDOBAFrisTS, 
in church history, a considerable sect, 
who are distinguished from other Chris- 
tians by their opinions respecting bap- 
tism ; and who maintain that the ordinance 
must be administered by the immersion 
of adults, and not by the sprlnkl'uig of in^ 
fants. Such they say is the meaning of 
the word ^wJtQm : they call to their aid 
a variety of passages of scripture, none of 
which are however so decisive as to put 
the controversy to rest And though it 
is certain that adults were baptised in the 
earliest periods of the christian system, 
there is no proof that infants were not 
admitted to tne ordinance. It is not for 
us to enter into this controversy, which 
has been cut short by some other Chris- 
tians, who msintain that baptism was in- 
tended only for the converts to the Chris- 
tian fdith, and was not to be repeated upon 
the children of believers. Hence many 
persons in the present dapr do not think 
It necessary to baptise their children, nor 
advise them to submit to it when they 
have attained to years of maturity. As 
the ordinance, when conducted with so- 
lemnity and liberality, is truly impressive, 
and as it does not occur to evejy one to 
witness such a scene during their hves, 
we shall extract an account of one per- 
formed in the neighboui-good of Cam- 
bridge, and which has been well de- 
scribed by the late excellent Bfr. Robin- 
son, whose name will live, when the dis- 
tinction of sects and parties shall be ob- 
literated from the Christian church, and 
when the only profession of faith will be 
that in the divine mission of the founder ; 
happy day, when no man shall be exclu- 
ded from the right hand of fellowship, 
because he cannot believe in dogmas of 
self-created censors, and who cannot join 
in the ceremonies, for which there is no 
direct sanction in the New Testament 

* " Not manv years ago, at Whittlesford, 
ieven miles mm Cambridge, forty-eight 
persons were baptised in that ford of the 
river from whicn the village takes its 
name. At ten o'clock, oraveiy fine, 
morning in May, about 1500 people of 
different ranks assembled togetner. At 
half past ten in the forenoon, the late Dr. 



Andrew Qifibrd, Fellow of the Society of 
Antiquaries, Sublibrarian of the Britidi 
Museum, and Teacher of a Bapsist Con- 
gregation in Eagle- street, London, as- 
cended a moveable pulpit, in a large open 
court>yard, near the river, and adjoining 
to the house of the lord of the manor. 
Round him stood the congregation ; peo- 
ple on horseback, in coaches and in carts, 
formed the outside semicircle; many 
other persons sitting in the rooms of the 
house, the sashes being open, all were 
uncovered, and there was a profound si- 
lence. The doctor first gave out a hymn, 
which the congregation sung. Then he 
prayed. Prayer ended, he took out a 
New Testament, and read his text. •« I 
indeed baptise you with water unto re- 
pentance.'' He observed, that the force 
of the preposition had escaped the notke 
of the translators, and that the true read> 
ing was— *I indeed baptise or dip you in 
water, at or upon repentance ;' whick 
sense he confirmed by the 4l8t verse of 
the 12th of Matthew, and other passages. 
Then he spoke as most Baptists do on 
these occasions, concerning the nature, 
subject, mode, and end of this ordinance. 
He closed, by contrasting the doctrine of 
infant sprinkling with that of befievenP 
baptism, which, being a part of Christian 
obedience, was supported by divine pro- 
mises, on the accompliriunent of wnich 
all good men might ^pend. After ser- 
mon, he read another nymn, and prayed, 
and then came down. Then the candi- 
dates for baptism retired to prepare 
themselves. About half an hour after, 
the administrator, who that day was a ne- 
phew of the doctor^s, and admirably 
qualified for the work, in a long black 
gown of fine baize, without a hat, with a 
small New Testament in his hand, came 
down to the riverside, accompanied by 
several Baptist ministers and deacons of 
their churches, and the persons to be 
baptised. The men came first, two and 
two, without hats, and dressed as usual, 
except that instead of coats, each had on 
along white baize gown, tied round the 
waist with a sash. Such as had no hair, 
wore white cotton or linen caps. The 
women followed the men, two and two, 
all dressed neat, clean, and plain, and 
theirgowns white linen or dimity. It was 
said, that the garments h»d knobs of lead 
at the bottom to make them sink. Each had 
alonfflight silk cloak hanging loosc^ 
over her shoulder, abroad ribband tied 
over her gown beneath the breast, and a 
hat on her head. They all ranged tbem« 
selves around the administrator at the 
water side. A great number of qiecta* 
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tors Stood on tlie bank of the river on 
both sides ; some had climbed and sat on 
the trees ; many -sat on horseback and in 
carriages, and all behaved with a decent 
seriousness, which did honour to the 
good sense and the good manners of the 
assembly, as well as to the free constitu- 
tion of this country. First the adminis^ 
trator read an hymn, which the people 
sung ; then he read that portion ot scrip- 
ture which is read in the Greek church 
on the same occasion, the histoi-y of the 
baptism of the eunuch, beginning at the 
23d verse, and ending with the 39th. 
About ten minutes he stood expounding 
the verses, and then taking^ one of the 
men by the hand» he led him mto the wa- 
ter, saying as he went, * see here is wa- 
ter> what doth hinder ? If tliou beUevest 
with an thine heart, thou mayest be bap- 
tized.' When he came to a sufficient 
depth, he stopped, and with the utmost 
composure, placing himself on the left 
hand of the man, his face being towards 
the man's shoulder, he put his right hand 
between his shoulders behind, g^tthering 
into it a Httle of die sown for hold : the 
fingers of the left hand he thrusted imder 
the sash before, and the man putting his 
two thumbs into that hand, he locked all 
together by closing his hand. Then he 
deUberately said, * I baptise thee in the 
name of the Father, and of the Son, and 
of the Holy Ghost ;' and while he uttered 
these words, standing wide, he gently 
leaned him backward and dipped him 
once. As soon as he had raised faim, a 
person in a boat fastened there for the 
purpose, took hold of the man's hand, 
wiped lus face with a napkin, and led 
him a few steps to anotiier attendant, 
who then gave his arms, walked with him 
to the house, and assisted him to dress. 
There were many such in waiting, who. 
Eke the primitive susceptors, assisted 
during the whole service. The rest of 
the men followed the first, and were bap- 
tized in like manner. After them, the 
Women were baptised. A female friend 
took off at the water side the hat and 
doak. A deacon of the church led one 
to the administrator, and another from 
bim ; and a woman at the water side took 
each as she came out of the river, and 
conducted her to the apartment in 
the house, where they dressed them- 
selves. When all were baptised, the ad- 
ministrator coming up out of the river^ 
and standing at the nde, gave a short ex- 
hortation on the honour and the pleasure 
of obedience to divine commands, and 
then with the usual benedictiou dismiss- 
•d the assembly. About half an houx af* 
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ter, the men newly baptised, haringdrei 
ed themselves, went from their room in 



Iresg- 
Ives, went from tneir room into 
a large hall in the house, where they 
were presently joined by the women, 
who came from their apartments to the 
same place. Then they sent a messen- 
ger to the administrator, who was dress- 
ing in his apartment, to inform him they 
waited for him . He presently came, and 
first prayed for a few minutes, and then 
closed the whole by a short discourse on 
the blessings of dvil and relinous liberty, 
the sufficiency of scripture, me pleasures 
of a good conscience,, the importance of 
a holy life, and the prospect of a blessed 
immortality. This they call a public bap- 
tism.'' 

The baptists in England form one of 
the three denominations of protestant 
dissenters, and are divided into Particu- 
lar and General: the former are Calvinis- 
tical and Trinitarians ; the latter are Ar- 
minians, and some very few Arians, but 
the greater part are Unitarians, with re- 
gard to the person of Christ, considering 
mm as man, the son of Joseph and Mary. 

BAR, in oouitsof justice, an inclosure 
made with a strong partition of timber, 
where the counsel are placed to plead 
causea It is also applied to the benches, 
idiere the lawyers or advocates are seat- 
ed, because anciently there was a bar to 
separate the pleaders £rom the attomies 
and otheis» Hence, our lawyers, who are 
called to the bar or licensed to plead, are 
termed barristers, an appellation equiva- 
lent to Hcentiate in other countries. 

Bar, in law, a plea of a defendant, 
which is said to be sufficient to destroy 
the plaintiff's action. It is divided into 
bar special, bar to common intendment, 
bar temp<Ha], and bar perpetual. Bar 
special, falls out upon some special cir^ 
cumstances of the case in question, as 
where an executor, being sued for hb tes- 
tator's debt, pleads that he had no goods 
in his hands at the day on which the writ 
was sued out Bar to common intend- 
ment, is a general bar, which commonly 
disables the pliuntiff's declaration. Bar 
temporaay is such as is good for the pre- 
sent, but may afterwards fail ; and bar 
perpetual, is that which overthrows the 
plaintiff's action for ever. In personal 
actions, once barred, and ever so, is the 
general rule'; but it is intended, where a 
bar is to the right of the cause, not where 
a wrong action is brouR^ht. In criminal 
cases, there are especiaUy four pleas in 
bar, which go to the merits of the indict- 
ment, and give reason why the prisoner 
ouglit not to answer it, nor be tried upon 
it ; as a former ^quittal, a former convic- 

8 



Digitized by 



Google 



BAB 



BAR 



tkn, althoMgfa no judgment were given, a 
former attainder, and u panlon. 

Bar, in heraUlrj', an ordinary in form 
of the fease, but much less. 

It differs fronx the fesse only in hjn nar- 
rowness, and in this, that the bar may be 
placed in any part of the field, whereas 
the fesse is confined to a sinjj^le place. 

Bab, in music, a stroke drawn perpen- 
dicularly across the lines of a piece of 
xnusic, includin)^ between each two a cer- 
tain quantity or measure of time, which is 
various, as the time of the music is either 
triple or common. In common time, be- 
tween each two bars is included the mea- 
sure of four crotchets ; in triple, three. 
The principal use of bars is, to regtdate 
the beating of time in a concert. 

Bab, double f consists of two parallel 
straight lines, somewhat broader than a 
common bar, drawn near each other, 
and passing perpendicularly through the 
stave. 'iUie double bar divides the differ- 
ent strains of a movement If two or 
more dots are placed on one of its sides, 
they imply that the strain of tlie move, 
ment, or the same side with the dots, is to 
be performed twice ; and if the dots src 
placed on each side of the double bar, 
the repetition extends to the strabis on 
each side of the double bar. 

Bab, in hydrography, denotes a bank 
of sand, or other matter, whereby the 
Qiouthofa river is in a manner choked up. 

The term bar is also used for a strong 
beam, wherewith the entrance of an har- 
t>our is secured ; this is more commonly 
called boom. 

BARAUPTON, among logicians, a 
term denoting the first indirect mode of 
the first figure of syllogism. A syllogism 
in baralipton, is when the two first pro- 
]>08itions are eeneral, and the third par. 
ticular, the middle term being the subject 
in the first proposition, and the predicate 
in the second. Thus, 

Ba Every evil ouglA to be feared : 

Ea Every violent passion is an evil ; 

Lip Therefore something that ought to 
be feared is a violent passion. 

BARB A, in bot.iny, a beard, a specie^ 
of down with wh.ch the surface of some 
plants is covered. The term was invent- 
ed by Linnaeus, without precise explana- 
tion ; it seems however to signify a tuft 
<tf hairs terminating the leaves. 

BARBACAN, or Babbica]^, an outer 
defence or fortification to a city or cas- 
tle, used especially as a fence to the city, 
or walls ; also, an aperture made in the 
walls of a fortress, to fire through upon 
the enemy . It is also used as a watch- 
tower^ to desciy the approach of the ene- 



my ; and it sometimes denotes a fort at 
the entrance of a bridge, or the outlet of 
a city having a double wall with towers. 

BARBACENIA, in botany, a genus of 
the Hexandria Monogynia class and or- 
der. Calyx superior ; six-toothed ; corol 
six-petalled ; filaments petal^shaped, 
tooUicd ; capsule glandular, three-vahr- 
ed, many-seeded. Only one specie!^ 
found at Brazil. 

BARB.\DOES iar, a mineral fluid of 
tlie nature of the thicker fluid bitumens, 
of a nauseous, bitterish taste, very strong 
and ilisagi-eeable smell, found in many- 
parts of America trickling down the sides 
of the mountains, and sometimes floating 
on the surface of the waters. It has been 
■greatly recommended in coughs, and 
other disorders of the breast and lungs. 

BARBARA, among logicians, the first 
mode of the first figure of syllogisms. 

A syllogism in barbara, is one whereof 
all the propositions are universal and af- 
firm;itive ; the middle teim being the sub- 
ject of the first proposition, and attribut- 
ed in the second. For example, 

Bab Every wicked man is nuserahle ; 

Ba All tyrants are wicked men j 

Ra Tlierefore all tyrants are miserable. , 

B ARBE, in the military art ; to fire in 
barbe, means to fire the cannon over the 
parapet, instead of firing through the em- 
brasiu^s ; in which case the parapet must 
not be above three feet and a half high. 

BARBED and crested, in heraldry, ao 
appeUatinn given to the combs and giUs 
of a cock, when particularized for being 
of a diflerent tincture from the body. 

A barbed cross is a cross, the efXtremi- 
ties of which are like the barbed irons 
used for striking offish. 

BARBEL. See Cxraivrs. 

BARBER, one who makes a trade of 
shaving the beards and heads of men, ami 
of makmg wigs, &c. Formerly the busi. 
ness of a suigeon was onitedto that of a 
barber, and he was denominated a bar- 
ber-surgeon. This union of profession 
was dissolved by a statute of Henry Vm. 
by which the surgeons were formed into 
a distinct corporation, that existed till the 
late csUblishment of •* The Royal Gol. 
lege of Surgeons of London.'* In Eng- 
land a musical instrument was part of the 
fiimiture of a barber-suigeon's diop, 
which was used by persons above the or- 
dbary level of life, who resorted Uuther 
for the cure of wounds, for bleeding, or 
trimming, a word that signified shaving, 
and cutting, or curling the hair. Bleed- 
ing andtooth.drawing are now very com- 
monly practised in country places bybar- 
bersy and the pole stack out as the s^ oif 
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their profession is supposed to indicate 
the staflfwhich is held in the patient's 
hand during the act of bleeding, and the 
fillet with which it is wound is tied up af- 
ter the operation is completed. 

BARB£RRY, in botany. See Birbz- 
mis. 

BARD, a poet among the ancient Gauls 
and Britons, who celebrated the praises 
of heroes, with a view to inculcate virtue, 
and sometimes to terminate a diflerence 
between two armies at the point of en- 
gagemeiit It is disputed in what the 
bards differed from the Druids ; some 
pretend that these were the priests and 
philosophers of the nation, and that those 
were only the poets and historians ; but 
it is noore probable that Druid was a ge- 
neral word, comprehending the priests, 
the judges, the instructors of youth, and 
the bards or poets. See Deuld. 

The bards were not only the poets, but 
the genealogists, bio^pbers, and histo- 
rian^f thosie countries and ages. The 
ganealogical sonnets of the Irish bards are 
still the chief foundations of the ancient 
history of Ireland. It was customary for 
the bards to sing these compositions in 
the presence of their nobles, and at their 
chief festivals and solemnities. In the 
Highlands of Scotland there are bards 
stJU in being, and considerable remains of 
many of the compontions of the old Bri- 
tish bards stiU preserved ; but the most 
genuine, entire and valuable remains of 
the works of the ancient bards, and per- 
haps the noblest specimen of uncultivated 
genius, if not the most sublime fragments 
of ancient poetry now extant, are the 
poems of Ossian the son of Finga1,a king 
of the Highlands, who flourished in the 
second or third century, lately collected 
by Mr. Mac-Phcrson, and by him trans- 
lated from the Brse or Gaelic language 
into English. 

The reputatiipn, influence, and power 
of this oraer of men were formerly very 
bigh, they were courted by the great, 
and seated at the tables of pnnces. Their 
power in exciting t^e courage and rous- 
ing the fuiy of armies is universally re- 
corded, and generals have • often confess- 
ed- themselves indebted for victoiy to 
their heroic strains. They were not un- 
^quently chosen negotiators with the 
enemy, and the deeds of the day were in 
the evening recorded in their songs ; and 
the fame of their fallen heroes perpetuat- 
ed by theirpraise. 

BARGAIN, in commerce, a contractor 
Agreement in buying and selting. Hence, 
to tmy a good bargain is to buy cheap. 

Bargain is also an agreement to g^ve a 



certain price ; and there are three thingn 
requisite to make i+ complete and perfect 
1. The merchandize sold. 2. The price 
3. The mutual agreement or consent. 

The merchandize sold ought to be cer- 
tain, the price of the thing sold should be 
paid in current money, otherwise it would 
be an exchange ; and the consent ought 
to be equally free, on both sides, from er- 
ror and violence. If then there happens 
to be an error in the substance of the 
thing bought, it makes the bargain void ; 
but if it lies only in the quality of the 
thing sold , it does not dissolve the bar- 
rain, provided there be no voluntary 
fraud on the side of the seller. Thus, if 
I design to buy pewter, and instead of 
that, me person sells me lead, the sale 
cannot stand good, because 1 was im- 
posed upon in the very substance of tlie 
thing 1 wanted to buy. But if 1 designed 
to buy a clock that went true, and it does 
not prove so, the bargain ought to stand, 
because I was deceived in the qualities 
only of the thing sold to me. 

A bargain and sale of lands, &c. in fee, 
must, according to our law, be in writing, 
indented, and enrolled either in one of 
the courts at Westminster, or in the counw 
ty where the lands lie, before the custos 
rotulonim, and justices of peace. A war- 
rant and covenant may be inserted in a 
bargain and sale, but the deed is good 
without any such addition; and if it be 
made for money and natural affection, the 
estate \n\\ pass, though you do not en- 
rol it. 

BAHGE, in naval affairs, a boat of state 
and pleasure, adorned with various omSf 
m^nts, having bales and tilts, and seats 
covered with cushions and carpets, and 
benches for many oars ; as a company's 
barge, an admirsd's barge, &c. It is also 
the name of a flat-bottomed vessel cm- 
ployed for carrying goods in a navigable 
river, as those upon tlie river Thames, 
called west country barges. 

BARILLA, in tlie arts, is an alkafine 
substance, prepared principally in Spain 
and Italy from sea plants, which are there 
cultivated for the purpose. The discore- 
ry of the use of these plants was made by 
the Saracens in Spain, who called the par- 
ticular plant from which they extracted it 
kali, which, with the addition of the Ara- 
bian article o^gave rise to the term alkali. 
The barilla is obtained by cutting down 
the plant when it has attained its full 
height, and drying it ; after which it is 
burnt, and during the operation the ashes 
ha!rden into lumps or cakes. This couo- 
trv is supplied with barilla, chiefly ficom 
Spain, the Island of Tenerifff , and HicHy. 
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It is iiscd by glass-makers, soap-boilers, 
bleachers, and in other manufactures. 

BAKK, in vegetable anatomy, a term 
which denotes the exterior part of vege- 
table bodies ; which is separable fwm me 
other parts of the plant during the sea- 
son of vegetation, but at other times re- 
quires nraceration in water, or boiling; 
and when detached by any of these 
means, the fine connections which unite it 
to the wood are destroyed. When bark 
is thus separated, and seen by means of 
the microscope, it exhibits parts dilTering 
much in structure and use. These have 
been divided into the cuticle or epider- 
mis, the cellular envelope or parenchy- 
ma> and the cortical layer and bber. The 
epidermis is a thin transparent membrane, 
which covers all the outside of the bark« 
It is pretty tough. When inspected with 
amicroscope, it appears to be composed 
of a number of slender fibres, crossing 
each other, and forming a kind of net- 
w*ork. It seems even to consist of dif- 
ferent thin retiforro membranes, adhering 
closely together. This, at least, is the 
case with the epidermis of the birch, 
which Mr. Duhamel separated into six 
layers. The epidermis, when rubbed off, 
is reproduced. In old trees it cracks and 
decays, and new epidermis are siicces- 
sivelv formed. This is the reason that the 
trunks of many old trees have a roueh 
surface. The parenchynia lies immedi- 
ately below the epidermis ; it is of a deep 
green colour, very tender and succulent. 
When viewed with amicroscope, it seems 
to be composed of fibres which cross 
each other m every direction, like the 
fibres which compose a net Both in it 
and the epidermis there are numberless 
interstices, which have been compared 
to somany small bladders. The cortical 
layers form the innermost part of the 
bark, or that which is next to the wood. 
They consist of several thin membranes, 
lying the one above the other ; and their 
number appears to increase with the ag^ 
of the plant Each of these layers is com- 
posed of longitudinal fibres, which sepa- 
rate and approach each other alternately, 
soastoformakindofnetpwork. The mesh- 
es of this net- work correspond in each of 
t^e layers; and they become smaller and 
fmaller in every layer as it approaches the 
wood. These meshes are filled with a 
green-coloured cellular substance, which 
has been compared by anatomists to a 
number 6f bladders adhering together, 
and communicating with each other. 

The matter of the parenchyma, and the 
iuices which exist in barks, vary extreme- 
ly, and probably occasion mogt of the 



differences between them. Some, as oak 
bark, are characterized by their astrin- 
gfency, andcontuntannin; others, as cin- 
namon, are aromatic, and contun an es. 
sential oil ; others are bitter, as Jesuit's 
bark; some fire chiefly mucilaginoum 
others rennous, &c. 

1. Bark of the cinchona floribunda, or 
quinquina of St. Domingo. This bark is 
in rolled pieces, six or seven inches long, 
and three or four lines in thickness. Its 
colour is g^^osh green externally, but 
withinit exhibits dinerent shades of green,, 
purple, white, brown, &c. Its taste is 
bitter and disgreeable ; its odour strong 
and unpleasant It gives out nearhr hatt 
its weight to water, provided it be boiled 
in a sufficient quantity of that liquid. 
The residue possesses the properties d* 
woody fibre. The decoction of the bark 
has a reddish brow^n colour, and an ex- 
tremely bitter taste. It deposits on cool- 
ing a blackish substance, soft and tena^ 
cious, which does not dissolve in cold wa- 
ter, thoush it is soluble in hot water and 
in alcohol More of this substance pre- 
cipitates as the liqiior is evaporated. 
When the inspissated juice, freed from its 
prepipitate, is mixed with alcohol, a quan- 
tity of gummy matter separates. WTien 
the black matter, which precipitates as 
the decoction cools, is treated with hot 
alcohol, the greatest part of it is dissolv- 
ed ; but a fine red powder remains mix- 
ed with some mucUage, which is easUy 
separated by water. When the alcoholic 
solution is exposed to the air, it deposits 
lig^t yellowish crystals of a saline nature. 
When mixed witli water, white flakes are 
thrown down, which possess the proper- 
ties of gluten ; but the greatest part re- 
mains in solution. Thus the' soliu>le part 
of the bark may be separated into five 
distinct substances ; namely, gum, gluten, 
a red powder, a saline matter, and a 
brownish bitter substance, retained in so- 
lution by the diluted alcohol. The last 
is by far the most abundant To it the 
peculiar qualities of the decoction of this 
Dark are to be ascribed. 

2. Bark of cinchona ofiKcinalis. This 
tree grows in Quito ; it is confined to the 
hig^ grounds, and when stripped of its 
bark soon dies. There are three different 
kinds of bark to be found in commerce, 
but whether they be all obtained from the 
same trees is not known ; the contraiy is 
probable. The foUowingare the most re- 
markable of these varieties. Red Peta* 
vian bark. — This bark is usually in lat^ 
pieces, and is reducible to powder with 
more ease than the- preceding. Itspow- 
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der 13 reddish brown, and has a slightly 
bitter taste, with a ^od deal of astrin- 
gency. Yellow Peruvian bark. — ^Thissne- 
cies of bark, first brought into use in this 
country about the year 1790, has not yet 
been subjected to a rigorous analysis; but 
its constituents do not appear, from the 
trials which have been made, to differ 
much from those of the red species. 
Pale Peruvian bark. — ^Thisis the common 
variety of the bark. It has not yet been 
subjected to a correct chemical analysis. 
Its' taste is astringent and bitter, and very 
disagreeable. It is supposed to contain a 
bitter principle, tannm, extractive, and 
resin. Besides tliese, it contains a prin- 
ciple first pointed out by Seguiri, ana up- 
on which Dr. Duncan, junior, published 
some experiments. It is distin^iished by 
the property of precipitating mfusion of 
gpalls ; but as this property is common to 
a considerable number of substances, it is 
not sufficient alone to characterize it. 

3. Bark of cinchona caribaea. — Thisbark 
was first made known by Dr. Wright, 
who published a botanical description of 
the tree, with a figure, in the Philosophi. 
cal Transactions, vol. 67, and an account 
of the medicinal properties of the bark in 
the London Medical Journal for 1787. A 
description of a tree to which the same 
name is given, together with a chemical 
analyns of the banL, was published in the 
Journal de Physique for 1790, by M. Va- 
▼asseur; but it is not quite certain that 
die plants are the same. 

4. Bark of the white willow (salix al- 
ba).— The bark of this tree, which is 
common enough in Scotland, is remark- 
able for its astringent taste, and has been 
often used in intermittents bythe common 
people. It has lately been proposed by 
Bouillon la Grang^ as an excellent sub- 
stitute for Peruvian bark; being com- 
posed, according to him, of the veiy same 
constituents to which that bark owes its 
medical virtues. A veiy superficial ex- 
amination, however, may satisfy any one, 
that the properties of the two are very 
far from simUar. 

5. Bark of quercus nigra. — ^This tree, 
to which the name of quercitron has been 
given, grows spontaneously in North 
America. Dr. Bancroft discovered, about 
the year 1784, that the inner bark of this 
tree contains a great quantit)r of colour- 
ing matter; and since that time it has 
been veiy generally used by the dyen. 
To prepare it for them, the epidermis 
(which contains a brown colounng mat- 
ter) is shaved ofi*, and then the bark is 
ground in a mill. It separates partly in- 



to stringy filaments, and partly into a fine 
light powder. 

Bajik, or Je8iHt*8 bark, is a name given 
by way of eminence to the cinchona. 
See MUtxeia Hedtca and Phabxaot. 

Babk, in navigation, a little vessel with 
two or three trian^^ular sails; but^ accord- 
ing to Guillet, it is a vessel with three 
masts, mz. a main-mast, fore-mast, and 
mizen-mast It carries about two hundred 
tons. 

BARKING cf trees, the peeling off the 
rind or bark, which must be done, in our 
climate, in the month of May, because at 
that time the sap of the tree separates 
the bark from the wood. It would be ve- 
ty difficult to perfoim it at any other time 
of the year, unless the season was ex- 
tremely wet and rainv, for heat and dry- 
ness are a very great hindrance to it. 

BARLERIA, in botany, so named in 
honour of James Barrelier, a Dominican^ 
whose Icones were published in 1714^ a 
genus of the Didynamia Angiospermia 
class and order. Natural order of Per- 
sonatx. Acanthi, Jussieu. Essential cha^ 
racter: calyx four-parted ; stamens twc^ 
far less than the others; capsule qua- 
drangular, bilocular, bivalvai, elastic; 
without the claws; seeds two. There 
are eleven species, and being all natives 
either of the East Indies or South Ame« 
rica, require the protection of the bark- 
-stove. 

BARLEY, in botany. The principal 
use of bariey in this country is fbi* mak- 
ing beer; but, in seasons like the present 
when peas are very scarce, laree quanti- 
ties or it are used in feeding nogs. In 
Scotland, bariey is a common ingredient 
for broths; it is also much used for th» 
same purpose in England, at the tables of 
persons <» rank. In some parts of the 
continent, horses are fed with barley. 
Pearl barley, and French barley, are bar- 
ley freed from the husk by means of a 
mill, the distinction between the two be- 
ings that pearl barley is reduced to the 
size of very small shot, all but the heaK 
of the grain being ground away. See 
Homnxux. 

Baxlxt, in chemistiy, is the seedoC 
'tlie hordeum vulgare, which will be de- 
scribed hereafter. Great crops of it are 
reared annually, partly as an article of 
food, and partly as a material from whick 
malt liquors and ardent spirits are drawn. 
This species of com has been examined 
.of late with considerable attention by 
chemists, partly in order to form correct 
conceptions, if possible, of the nsiture of 
the process of fermentation; and part^ 
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t* ascertain the constituents of barley. 
Fourcroy and Vauauelin published seve- 
i*ftl ingenious remarks and experiments on 
it in 1806, and Einhof published a still 
more elaborate analysis about the com- 
mencement of the same year, having ex- 
amined this grain in different stages of 
its g^wth, and after it was fully ripe. 
When unripe barley-corns are triturated 
with water, the liquid acquires a milky 
colour. If this process be continued, 
adding fresh portions of water as long as 
the liquid passes off muddy, there re- 
mains only a green huaky matter. When 
this matter is macerated a sufficient time 
in cold water, it acquires a greenish grey 
colour, and when dry has the appearance 
of vegfctable fibre. The water m which 
it was macerated, when boiled, deposits a 
few flakes of albumen, and when evapo- 
rated to dryness, leaves a small portion of 
ertractiTe. The water with which the bar- 
ley was at first triturated is at first milky, 
and gradually deposits a white powder ; 
yet it does not become transparent, though 
allowed to stand a considerable time. 
When filtered, it passes through transpa- 
rent, while a slimy substance, of a g^en- 
ifth grey colour, remains upon the filter. 
This substance possesses tne properties 
of gluten. When the solution, now trans- 
parent, and of a yellowish colour, is boil- 
ed, it deposits flakes of albumen. It red- 
dens litmus paper, and is stronjply preci- 
pitated by lime-water, nitrate of lead, and 
sulphate of iron, indicating the presence 
of phosphoric salts. The Uquid being 
evaporated to the consistence of a svrup, 
and the residue treated with alcohol, the 
solution diluted with water, and the alco- 
hol distilled off, to separate some gluten 
which still remained, a syrupy matter was 
c4>tained, having a sweet taste, which was 
considered as the saccharine matter of the 
barley. Aportion refused to dissolve in 
alcohol. This portion was considered as 
extractive. The white powder, which 
precipitated from the water in which the 
oafley had been originally triturated, pos- 
sessed the properties of starch. 

BABLsr-com, the least of our long mea- 
sures, being the third of an inch. 

BARLOWE, (William) in bio^phy, 
an eminent mathematician anddivaie, was 
bom in Pembrokeshire, his father, (Wil- 
liam Barlowe) being then bishop of St 
David's. In 1560 he was entered com- 
moner of Baliol College in Oxford ; and 
i^ 1564, having taken a degree in arts, 
he left the university, and went to sea, 
where he acquired considerable know- 
ledge in the art of navigation, as his wri- 



tings afterwards shewed. About the 
year 1573, he entered into orders, and 
obtained much and valuable preferment, 
and at length was appointed chaplain to 
Prince Henry, eldest son of KingJaemes 
Uie First; and, in 1614, archdeacoh of Sa-' 
lisbury. Barlowe was remarkable, es- 
pecially, for having been the first writei^ 
on the nature and properties of the load- 
stone, 20 years betbre Gilbert published " 
his book on that subject He was the 
first who made the inclinatory instrument 
transparent; and to be used with a glass 
on both sides. It was he also who sus- 
pended it in a compass box, where, with 
two ounces weight, it was made fit for 
use at sea. He adso found out the differ-' 
encc between iron and steel, and their 
tempers for magnctical uses. He likewise 
discovered tlie proper way of toochinr 
magnetical needles ; and oi pie roing and- 
cementing of loadstones ; and also why a 
loadstone, being double-capped, must 
take up so great a weight He died in 
the year 1625. His works are numerous 
and respectable. 

BARM, otherwise called Teatt, the 
head or workings out of ale or beer. 

BARNACLE, in ornithology, a species 
of goose with a black beak, which is much 
shorter than in the common goose. See 
Ahas. 

Bahvacle is also a species of shell-fish, 
otherwise called concna anatifera. See 
the article CoircBA. 

Basnaclcs, in fiurieiy, an instrument 
composed of two branches joined at one 
end with a hing^, to put upon horses' no- 
ses when they will not stand quietly to be 
shod, blooded, or dressed. 

BARNADESIA, in botany, so caUed 
from Michael Bamades, a Spanish bota- 
nist, a genus of the Syngenesia PoWga. 
mia ^qualis class and order ; natural or- 
der of Compositac Discoidae; Corymbiferac, 
JusB. Essential character : calyx naked^ 
imbricate, pungent ; corolla radiate. 
Down of the ray feathered ; of the disk, 
bristly, broken backwards. There is only 
one species, B. Spinosa, a shrub whn 
very smooth branches, set with a pair of 
thorns at their origin, which at first were 
stipules ; they are patulous, brown, and 
smooth. It IS a native of South Ame* 
rica. 

BAROCO,in logic, a term given to the 
fourth mode of the second figure of syl- 
logisms. A syllogism in baroco has tne 
first proposition universal and affirmative^ 
but tne second and thbd particular are 
negative, and the middle term is the pre- 
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<iiC&te in the two first propositions. For 
example : 

M^uBus homo non ett bipes .- 
A5m omne ammal ett bipea .- 
Abs onrne animal est homo.. 

B^OMETER, an instrument for mea- 
•urinf the weight or pressure of the at- 
mosphere ; and by that means Uie variar 
tions in the state of the ^r, foret«Uiu|^ the 
.changes in the weather, and measuring 
heig&s or depths, &c. About the begin- 
mmg of the 17th century, when the doc* 
^ne of a pknum was in vogue, it was a 
common opinion«mong philosophers, that 
the ascent of water in pumps was owing 
to what they called nature's abhorrence 
Ufa vacuum ; and that thus fluids might 
be raised by suction to any hei^t what- 
ewer. But an accident having discovered 
that water could not be raised in a pump, 
unless the sucker reached to within 33 feet 
of the water in the well, it was conjee- 
tared by Gallileo, who flourished about 
that time, that there might be some other 
caofe of the ascent of water in pumps, 
or at least that this abhorrence was limit- 
ed to the finite height of 33 feet Being 
onable to satisfy himself on this head, he 
recommended the consideration of the 
difficulty to Tomcelli, who had been his 
disciple. After some time Torricelli fell 

2»on the suspicion, that the pressure of 
e atmosphere was the cause of tliye 
ascent of water in pumps ; Uiat a column 
of water 33 fieet high was a just counter- 
poise to a column of air of the same base, 
and which extended up to the top of the 
atmosphere ; and that this was the true 
season why the water did not follow the 
sodcer any farther. And this suspicion 
was soon after confirmed by various ex- 
pcoriments. See Amosruxas. 

It was some time, however, before it 
Was known that the pressure of the air 
was various at different times in the same 
place. This could not, however, remain 
long unknown, as the frequent measuring 
of the column of mercury must soon 
•hew its variations in altitude ; and expe- 
zience and observation would presently 
shew that those variations in the mercu- 
rial column were always succeeded by 
certain changes in the weather, as to rain, 
wind, frosts, kc. : hence this instrument 
tfoon came into use as the means of fore- 
teOingthe changes of the weather, and 90 
this account it obtained the name of the 
weather-glass, as it did that of barome- 
ter,, from its being the measurer of the 
weight or pressure of the air. We may 



now proceed to take a view of its various 
forms and uses. 

The common mercurial barometer, 
(plate MisceL fig. 9.) or weather-glass, is 
a cylindrical glass tube, whose diameter 
is generally about one-third or one-fourth 
of an inch in diameter, and length 34 
inches, filled with prcpai*ed mei-curyj 
one end of the tube. A, is hermetically 
sealed, and the open end, B, inserted into 
a basin of mercury. The tube and ba- 
sin are fixed to a fi*ame of wood, and 
suspended in a vertical situation. The 
height of the mercury in the tube above 
the surface of the mercury in the basin is 
called the standard altitude, and the dif- 
ference between tlie greatest and least 
altitudes is filled th/^ hmit or scale of va- 
riation. 

Tlie mercury in the barometer tube 
will subside, till the column be equivalent 
to the weight of the external air upon 
the surface of the mercury in the basin, 
and it is therefore a criterion to measure 
that weight, and chiefly directed to that 
purpose. In this kingdom, the standard 
altitude fluctuates between 28 and 31 
inches ; and from hence it is justly infer- 
red, that the greatest, least, and interme- 
diate weights of the atmosphere upon a 
given base are respectively equal to die 
weights of columns of mercury upon the 
same base, whose verticid altitudes are 
28, 31 inches, and some altitude contain- 
ed between them. 

The standard altitude ought to be the 
same, whatever be the diameter of the 
barometer tube : but when this diameter 
is very small, the attraction of cohesion 
between the mercury and glass prevents 
a variation of altitude, which ought to 
be, and in larger tubes is, sensible from 
small differences in the weight of the at- 
mosphere. 

Writers on this subject have given the 
following lemma:— If a given hne, L, be 
divided into n equal parts, and L x 

be also divided into /* equal parts. 



each division of L will be less than that of 
Lx 



, _ tn 
byLx-, 



When L is divided into n equal parts, 



each part is equal to L X 
and each part of L x 



thu/i divid- 



ed, is equal to L X -~-, which is 
greater than the fooner by L X -- • 
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If each inch of the lade if Ttriatioiv 
A D. (fig. iO.) of A barometer tube be di- 
viAed into ten equal parts, marked with 
1, 2, 3, &c increasing upwards, and a 
vernier or nonius, L M, Whose length it 
i. I ths of an inch, be divided into ten 
equal parts, marked with 1, 2, 3, &c. in- 
creasing downwards, and so placed as to 
slide along the graduated scale of the ba- 
rometer, the altitude of the mercury in 
the tube above the surface of that in the 
basin maybe found in inches and hun- 
dredth parts of an inch in this process. If 
the sUnace of the mercui^ in the tube do 
not coincide with a division in the scale 
of variation, place the index of the ver- 
nier, M, even with the surface, and ob- 
serving where a diviaon of the vernier 
coincides with one in the scale, the figure 
in the vernier win shew what hundredth 
parts of an inch are to be added to the 
tenths immediately below the index. Let, 
for instance, the surface of the mercury 
be between 7 and 8 tenths above 30 inch- 
es, and the index of the vernier being 
placed even with it, and the figure 5 upon 
the vernier being observed to coincide 
with a division upon the scale, the alti- 
tude of the barometer will be 30 inches 
and five hundredths of an inch : for each 
division of the vernier being greater than 
tiiat of the scale by one hundredth of an 
inch (lemma), and there being five divi- 
sions, the whole must be tive hundredths 
of an inch above the number/ inthe scale, 
andthe height of the mercury is therefore 
30.75 inches. 

Whatever be the number of divisions 
in the scale of variation, and in the ver- 
luer, the height of the mercuiy in the ba- 
rometer is easily discovered by a process 
aimllar to that already mentioned. 

There are several other kinds of baro- 
meters, -of which it will be sufficient to 
give a short description. 

1. In the portable barometer, the lower 
part of the tube is bent upwards and 
wider than the rest of the tube : and in 
this recurvated part the mercury is ex- 
posed to the pressure of the atmosphere; 
or the mercuiy in the basin is contained 
in a flexible leathern bag, exposed to the 
nme pressure. In this last, the mercury 
is forced into the tube so as to fillit, bv a 
acrew fixed in the bottom of a wooden 
box containing the bag, lest the motion 
of the jnercury should break the tube. 

2. In the dia^^nal barometer, (fig. 11) 
the scale of variation is bent into the di- 
lection D R, making an obtuse angle with 
the vertical part B D. The scale of vari- 



ation is by this barometer increased in 
the ratio of D R : D A ; but this increase 
does not compensate for the fiktion and 
attraction of cc^esion upon the lower 
side of D R. And when the ang^e R D A 
is greater than 45°, the instrument b ren- 
dered useless by the separation of glo» 
bules of mercury from the column. 

3. The wheel-barometer, (fig. 12) is a 
compound tube, 8 £ R B D, open at D and 
dosed at E, the diameter of the hif^eat 
part, 8 E R, being much greater than that 
of the rest, and filled with mercury from 
D to 8 R, and above that vacuous. Upom 
the surface of the mercury, in theveounr- 
ed leg, there is an iron b«ll in e^ihbrio 
with another, H, by a string Mssingover 
a pully, P. As the baB at D rista and 
falls with the mercuiy, the string tuna 
the pully, and an index, I N, fixed to it, 
whichpoints to different parts of a gradu- 
ated circle. It is dear, that by increaainip 
the diameter of the circle, this ooatimnce 
will shew the minutest variations of the 
air, provided the friction be inc«nadefa- 
ble, which is seldom true. 

4 The pendent barometer, (fig. 13) is 
composed of a tube of a very small bore» 
a fitUe conical or tapering, closed at the 
smaller orifice. A, and filled with prepaped 
mercury frvm A to B, whose distance is 
equal to the greatest altitude, or d>out3l 
inchea Let Uie tube be suspended verti- 
cally, and the mercury will subside, and 
be quiescent in that part whose length is 
equal to the standard altitude at that time: 
and supposing that to be the least, it will 
occupy a space F E eqnal to 28 inches ; 
snd consequently A F is the scale of vari- 
ation. If A Esc 60 inches, then A F MS 
32, when in the common barometer it ia 
only 3 inches. The diameter of this baro- 
meter tube is veiy small, and consequent- 
ly die attraction ^cohesion consid^able, 
which prevents the freedom of motion 
necessary to ascertain minute variations 
of the air's pressure. 

5. Inthe horizontal rectangular baro- 
meter, (fig. 14) the highest part of the 
tube, opposite to the sode of variation, is 
wider tnan the rest of the tube ; and the 
mercury descending three inches from 
A to D, will describe a much longer space 
in the horizontal leg F G, these ^aces 
being to each other inversely as the 
squares of the diameters of the tubes, 
and that F G being very small, its mo- 
tion will be extremely sensble. But the 
free motion of the mercuiy in F G is im. 
peded by friction, andthe attraction of co- 
nesion, which, from the smallness of the 
tube, is conaiderable ; and besides tbk^ 
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g^bules of iMrcurT are apt to be sepa- 
lated from M, and flow out at G. 

By tile above, and other expedients, as 
HSifl^ water, or water and mflrcary, the 
•Mle of Tariation is enlargT^ i ^ut the 
common barometer is the best, bein^ sub- 
ject to tiiefiewestincoitventences. Intb« 
consttoction and use of k, the ibttowing 
particulars are to be <^er»ed. 1. The 
diameter of the tube ibould be one-third 
or oiie-fotti6i of an' inch, to prevent the 
^fleets of the attraction of cohesion ; the 
Itilgtfa of tlR tub« 33 or 34 inches, with 
a buB> upon the top, into which the air 
wnf be difTuscd, fdiould any remain in the 
nercor^. 3. The diameter of the dstern, 
€OBtainui^ the mereury, should be larrc, 
(ai least ten times l[realer than that of tne 
tid»e) that the ad£tion or subtraction of 
tlie merenij, contained between the 
neatest and least altitudes, may not sensi. 
My affect its depth } ibr the numbers, 
marked upea the side of the tube, shew 
their distance from a fixed point, and can- 
not shew the height of thecdumn above 
Hie BKrcory in the cistern, unless its sur> 
fiice coincide with this point, and be im- 
WveaUe. 3. The mercury should be free 
from say mixture of other metals, and 
pvraed of air, by being boiled in a glazed 
earaeir vessel, closehr oovered, and pour- 
ed, when hot, througn a glass fimnel, with 
a long CBpiUary tube, into the barometer 
tobe, washed with a rectified spirit, and 
eleaaed with a piston of shammv leather, 
if both ends were not hermetically sealed 
when it was made, and heated and ren- 
deted electrical by rubbing. 4. Unless 
the temperature of the air remain the 
sane, the dimensions of a given qnanti^ 
of mereury witt be variable, and the atti- 
tude ef the mercuiy is an uncertain mea- 
tare of the weight of the atmosphere, be- 
cause it is dilated by heat, and contracted 
by eM, when peihaps the weight of the 
atmosphere is unaltered, if veiy g^at 
<isaetaess be therefore required, the dif- 
ftrence of temperature, at the diiferent 
timesof observation, and the depression or 
elevation of the mercurv produced by it, 
must be ascertained, before the height of 
the column, nuaed by the weight of the 
atmosphere, can be discovered. See 
'WaATBxa, rule* for judging' of. 

The barometer applied to the measuring' of 
diHitudet, — ^The secondary character of the 
barometer, namelv, as an instrument fof 
measuring accessible heights or depths, 
waa first proposed by Pascal and Descar- 
tes, and succeeding phUo8oi)hei^ have 
Been at great pains to ascertain the pro- 
portion between the fall of the barometer 

vol.il 



and the height to which it is carried ; as 
Halle, Mariotte, Shuckburgh, Roy, and 
more especially by De Luc, w ho has given 
a critical and historical detail of most of 
the attempts that have at different times 
been made for applying the motion of the 
mercury In the oarometer to the mea- 
surement of accessible heights. And for 
this purpose serves the portable barome- 
ter already described, which should be 
made with all the accuracy possible. Va- 
rious rules have been given, by the writers 
on this subject, for computing the height 
ascended f'rom the given fall of the mer- 
cury in the Cube of the barometer, the 
most accurate of which was that of Dr. 
Halley, till it was rendered much more 
accurate by the indefatigable researches 
of De Luc, by introducing into it the cor- 
rections of the columns of mercur}^ and 
air, on account of heat This rule is as 

M 
follows : viz. 10000 X log. of - is the al- 

titude in fiithoms, in the mean tempera- 
ture of 31°; and for every degree of the 
thermometer above that, the result must 
be increased by so manv times its 435th 
part, and diminished when below it : in 
which theorem M denotes the length of 
the column of mercury in the barometer 
tube at the bottom, and m that at the top 
of the hill, or other eminence ; whica 
lengths may be expressed in any one and 
the same sort of measures, whether feet, 
or inches, or tenths, &c. and either Eng* 
lish, or French, or of any other nation ; but 
the result is always m fathoms; of six 
English feet each. The following rules 
must be attended to. 

1. Observe the height of the barome- 
ter at the bottom of any height or dei^th 
proposed to be measured ; together with 
the temperature of the mercury, by means 
of the thermometer attached to the baro- 
meter, and also the temperature of tl)e 
air in the shade, by another thermometer 
which is detached from the barometer. 

2. Let the same thing be done also at 
the top of the said hei^t or depth, and 
as near to the same time with the former 
as may be . And let those altitudes of mer- 
cury be reduced to the same temperature, 
if it be thought necessap)*, by correcting 
cither the one or the other, vis. au^ent- 
ing the height of the mercury m the 
colder temperature, or diminishing that 
in the warmer, by its 9600th part for 
eveiy degree of cWference between the 
two; and the altitudes ofmercury so cor- 
rected are what are denoted by M and m, 
in the algebraic formula above. 

3. Take out the common logarithms of 
T 



Digitized by 



Google 



B4R 



BAm 



the two heights of mercur>', »o cotrectttd, 
and subtract the less irom the greater* 
cutting oflTfrom the rif^ht-hand side of the 
remainder three places for decimals; so 
shall those in the left be fathoms in whole 
numbers, the tables of logfarithms being 
understood to be such as have seven 
places of decimals. 

4. Correct the number last found, for 
the difference of the temperature of the 
air, as follows : viz. take half the sum of 
the two temperatures of the air, shewn 
by the detached thermometers, for the 
mean one ; and for eveiy degfree which' 
this differs from the standard tempera- 
ture of 31^ take so many times the 4o5th 
part of the fathoms above foimd, and add 
them, if the mean temperature be more 
than 31**, but subtract them, if it be below 
31° ; so shall the sum or difference be the 
true altitude in fathoms, or, bein^ roulti. 
plied by 6, it will give the«tnie altitude in 
English feet. 

Ex. 1. Let the state of the barometers 
and thermometers be as follows, to find 
the altitude ; viz. 

"Barometers. 



29.68 lower 
2558 upper 



Thermometers. 

detached, {attached. 

57 57 

42 I 43^ 

mean 49^'dif. 14 

As 9600 : 14 :: 29.68 : .04 

cor. .04 logfs. 
mean 49J M =& 29.64 - 4718782 
ftandj22 "» =25.28 - 4^'r'r\^ 
dif. 18^ As 435 : 18} : : O.'l 



11 : 29.388 
29.388 



Ae altitude C 720.399 fath. 
sought is ^or4322.394feet 

Ex, 2. To find the altitude of a hill, 
when the state of the barometer and 
thermometer, as observed at the bottom 
and top of it, is as follows ; viz. 



Thermometers. 

detachediattached 
35 41 
31 38 

mean'Ssldif. 3 



As 9600 : 3 ; 



Barometers. 

29.45 
26.82 



: 29.45 
.01 



.01 
logs. 



mean 33 M ss 29.44 - 4689378 

stand. 3]^m s 26.82 4284588 

dif. 2 As435 2 :: 404.790 

1.86 

the altitude ^ 

sought is 



1.86 



. 406.65 fathoms, 
i or 2439.93 feet 



The neon height «f the barometer ui 
London upon an average of two obseiwa- 
tions in erery day m the year, kifyA. at tlie 
house of the Royal Society for mailer 
years past, is 29.88 ; the medium tcmp^iair 
ture, or height of the thermometer, accord- 
ing te the same, being 58°. But the medi- 
um height at the surface of the sot, ac- 
cording to- Sir Geo. Shuckburgh, is 30.04 
mches, the h«at of the barometer beinn^ 
55°, and of the air 62°. See PvauManca. 

BAKON, in British customs, a degree 
of nobility next to a viscount, but the 
highest in point of antiquity. In the 
House of Peers, dukes, marquisse^ earb» 
viscounts, and barons, are all equal meoi- 
bers, wheace they are collectively caUied 
a House of Peers, or equals; but, in 
other respects, they claim and enjoy cer- 
tain honours and distinctions, pecuhar to 
their respective ranks and tne date of 
their creations. See Pjuccedencje. 

The original, by writ, Camdea refers to 
King Henry HI. and barons, by letterB 
patent or creation, commenced in the 
reign of Richard II. to these is added « 
third kind of barons, oaUed barons by- 
tenure. Tlie chief bmrgesses of Londoii 
were in former tives barons* before diere 
was a lord-ma^or ; the earl-palatineah«d 
anciently their btrons under them x bat 
no basons, except those nHio held OBme. 
diately under the king, were peers of tbe 
realm. 

Babors of the exehequerf the four jodg^es 
to whom me administration of jurace la 
committed, in caivea between the kiti|^ 
and his subjects, relating to matters con- 
ceminfl^ the revenue. Tl»y were for- 
meriy barons of the realm, but of late are 
generally persona leanied in die lawv. 
Their office is also to look into the ao* 
counts of the king, for whidi reason thef 
have auditors unoer them. 

Baroit andfeme^ in our law, a term used 
for the husband in relation to his wiSt^ 
who is called feme ; and they are deemed 
but one person, ao that a wue cannot be 
witness for or a^^ainst her husband, nor he 
for or against his wife, except in cases of 
high treason. 

Baboit and /ane, in herald]y> is when 
the coats of arms of a man and his wife are 
borne per pale in the same escutcheon, 
the man's being always on the dexter 
side, and the woman's on the sinister; 
but here the woman is supposed not an 
heiress, for then her coat most be home 
by the husband on an escutcheon of pre- 
tence. 

Babovs 9f the Ck^fue-portt, are sixteen 
members of the House of Commons^ 
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elected hy the Cinque-ports ; two for 
each port 

BARONET, a modem degree of hon- 
amr, neid to a baron, created by King 
James I. in order to propagate a planta- 
tion in Ulster, in Ireland, for wbioh jjtir- 
pose each of them was to maintain thirty 
•oMiers in Ireland for three years, after 
the rate of eight pence sterling per day 
to each soldiers The honour is heredita- 
ry, and they have the precedence of all 
knights, except those of the garter, ban- 
nerets, and privy-counsellors. They are 
stiled baronets m all writs, and the addi- 
tion of Sir is attributed to them, as the 
title of Lady is to tl^eir wives. No hon- 
our is to be created between barons and 
baronets. 

BjiitoNETs of Ireland, a dignity institu- 
ted 30th Sept 1619. 

BARONY, the honour and territory 
trhich gives title to a baron, whether he 
be a layman or a bishop According to 
Bractou; a barony is a rig^t indivismie ; 
wlieiefiM^, if an inheritance is to be divid- 
ed among co-heirs, though some capital 
messuages may be divided, yet if the capi- 
tal messuage be the head of a county or 
bsrony, it may not be parcelled ; and the 
reason is, lest by this division many of the 
rights of counties and baronies by de- 
g^rees come to nothing, to the prejudice 
of the realm, which is sud to be com- 
peted of counties and baronies. 

BARBA, in coounerce, a long measure, 
«9ed in Portugal and some parts of Spain, 
to measore wootten cloths, linen cloths, 
andaergea. 

BARRACAN, in commerce, a sort of 
fliiiflr not diapered, something like cam- 
Met, but of a coarser grain. It is used to 
BMke doaks, surtouts, and such other 
iparments, to keep off the rain. 

BARRACKS, pfaices for sokiiers to 
ledffe -in, especially in garrisons. Bar- 
ncks were foimerly reckoned as hig^y 
dangerous to the constitution of the 
realm ; irithia these last .ten years, how- 
ever, diey have increased so much in 
namber and extent, that there is scarce- 
ly a moderate sized town in the kingdom 
without its barracks ; and one might in- 
ler, from the rapid increase of these 
buUdinga, that our veiy existence de- 
pends upon them. 

BAHBATOR, in law, a common mover 
or maintainer of suits and quarrels, either 
in courts or elsewhere in the country. A 
inan cannot be adjudged a barrator for 
bringing any number of suits in his own 
right, though they are vexatious. Bar- 
rators are punished by fijie and imprison- 
mnent 



BARRATRY, in law, sigmfies the fo- 
menting quarrels and law-suits. 

Bum ATRT, in asbip-master, is his cheat- 
inf the owners. If goods delivered on 
ship-board are embezzled, all the mari- 
ners ought to contribute to U\e satisfac- 
tion "of the party that lost his goods, by 
the maritime law ; and the cause is to be 
tried in the admiralty. In a case where 
a ship was insured against the barratry oC 
the master, &c. and the jury found that 
the ship was lest by the maxa and negli- 
gence of the master, the court a&;reed 
diat the fraud was barratry, thougn not 
named in the covenant; but that negli- 
gence was not 

BARREL is a measure of liquids. The 
English barrel, wine messure, contains 
the ei^th part of a tun, the fourth part 
of a pipe, and one half of "an hogshead; 
that is to say, it contains thirty-one gal- 
lons and a half: a barrel, bcer*measurc« 
contains thirty-six g^allons. 

Barrxl also denotes a certain weight 
of several merchandises, which difters 
according to the several commodities : a 
barrel of Essex butter weighs one hun- 
dred and six pounds ; and of Suffolk but- 
ter, two hundred and fifty-six pounds. 
The barrel of herrinp ought to contain 
thirty-two gallons wme-measure, which 
amount to about twenty-eight gallons old 
standard, containing about a thousand - 
herrings, llie barrel of salmon must 
contain forty-two g^lons. The barrel 
of eels the same. The barrel of soap 
must weigh two hundred and fifty-six 
pounds. 

Barkel, Jire, in military affairs, is 
mounted on wheels, filled with a compo- 
sition and intermixed with loaded ^n- 
ades, and the outside full of sharp spikes : 
some are placed under ground, to act as 
mines: others are used to roll down a 
breach, to prevent the enemy^s entrance. 
These are rarely used now in any country. 

BAaasL, in mechanics, a term given 
by watch-makers to the cylinder about 
which the spring is wrapped ; and by 
gun-smiths to the cylindncal tube of a 
gun, pistol, &c. thrcMigh which the ball 
18 discharged. 

BARRERIA» in botany, named after 
Peter Barrere, a French physician, a 
genus of the Syngenesis Monogynia class 
and order. Essential character: calyx 
five toothed, veiy small ; corol five-part- 
ed; style short; stigma trifid. There is 
only one spedes, viz. B. guianensis. This 
tree rises forty or fifty feet in height, and 
is two feet and a half in* diameter ; the 
bark is ash-coloured, and the wood is 
reddish brown, hard and compact It 
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geiKls fortkfiromthe top a mit numbei^ 
of bnuiches, which rise and spread m ill 
directions. These branches are loaded 
with twigs, on which are ahemate leaves 
ending in a point It is a native of Guiar 
iia, and flowers there in November. 

BARRICADE, or Baebicaims a war* 
like defence, consisting of empty bair^ls 
and such like vessels filled wkh earth, 
Aones, carta, trees cut down, agsinst an 
enemy's shot, or assault; but generally 
trees cut with six faces, which are cit>s» 
ed with battoons as long as a half-pike, 
bound about with iron at the feet 

In a vessel of war, the vacant spaces 
between the stancheons are commonly 
filled with rope, mat, cork, or pieces oif 
eld cable, ana the upper part, which con- 
tains a double rope nettingabovethe sail, 
is stuffed fiill with hammocks, to inter- 
fccpt the motion, and prevent the execu- 
tion of small shot in the line of battle. 

BARRIER, in fortification, a kind ef 
fence made at a passage,, retrenchment, 
&c. to stop up the entry thereof and is 
composed of great stakes,^ about four or 
five feet high, placed at the distance of 
eight or ten feet from one another, with 
transums, or over-thwart rafters, to stop 
either horse or foot, that would eater or 
rush in with violence : in the middle is a 
moveable bar of wood, that opens and 
shuts at pleasure. A barrier is commonly 
set up in a void s^e, between the cita- 
del and the town, m half-moons, &c. 

BARRINGIONIA, in botany, so nam- 
ed from the Hon. Daines Barrington, a ge- 
nus of the Monadelphia Polyandria cbiss 
and order. Natural order Hesperidec: 
Myett, Jussieu. Essential character: 
csJyx simple, two-leaved, superior, per- 
manent; fruit a dry four-cornered drupe, 
inclosing a nut, one to four-celled There 
is but a single species, rtl. B. speciosa, a 
Mty tree, and the handsomest in tlie 
whole equinoxial flora, with its thick 
■hadv bunches of leaves, and its large, 
handsome, purple and white flowers, 
evenr where mixed with them. The 
trunk is lofly, thick, straight; covered 
with a dark grey, smooth bark, scored 
witK little chinks. The branches are 
round, expand very widely, subflexuose, 
variously divided, covered with a chinky 
bark, and leafy at the ends. The flowers 
are very large, white, and transparent; 
the filaments are white, with a purple top, 
and diaphanous at the base ; the anthers 
are gold coloured; the stvie white, with 
a purple top. The flowers open during 
the night, and &11 at sun-rise? the birds 
also pluck them off, and the ground about 



these trees li iMifectly oon»ed witK. 
them. The seed, mixed with the bait, 
inebriates fish in the aaoie HMinner witU 
coccuhis indaaua. It grows witi^n th» 
Tropics, espedaUy on the shores of the 
ooean, and at the mouths of rivers in the 
Eaat Indies, from the southern coasts oC 
China through the Molucca Isles to Ota- 
heite, and the other Society Isles, &c. It 
is cultivated in the governor's fuden at 
the isUnd of St Helena. 

BARRISTER, inconuBon kw,ap6iioa 
Qualified and empoweredto plead and do- 
ftnd the cause of clients in the couiti of 
justice. They are of two sorts, the out- 
ward or outer barrister^ who, bv their 
loB^ study in, and knowledge (^ the laar, 
which must be for a term a seven years 
at least, are called to public practice, aad 
always plead without the bar. The inner 
banisters are those, who, because they 
are either attorney, solicitoiv seijeant^ or 
counsel to the kn^T, are allowed, out of 
respect, the^privilege of pleading within 
the bar. But at the RoUs, and aonae 
other inferior courts, all barristMa are 
admitted within the bar. 

Barristers, who oonstantiy attend the 
King's Beach, are to have the privilefe of 
being sued in transitmy actions, in the 
county of Middleaex. The fees to a 
counsellor are not given, as hire^ but as a 
mere gratuity, which a banister oaanot 
demand, without injuring his leputatiaa. 

BARROW (Isaac), a veiy eminent 
mathematician and divkie, wm bom at 
London in October, 1630, being the aoa of 
Thomas Barrow, then a linen-draper «f 
that cKy, but descended from an aBdent 
fiunily in Suiblk. He was at^rst plaoe4 
at the Charter-house school lor two e» 
three years, where his behaviour alibaid. 
ed but little hopes gi siieoess in the pro- 
fession of a scholar. Being removed to 
Felsted in Essex, his dinioaition took a 
different turn; and havmg soon aiade 
great progress in learning, he was firit 
admitted a pensioner of Peter^Haose in 
Cambridge; but when he came tojoia the 
university, in February, 1645, he wasea- 
tered at Trinity CoUe^. ICanowappM«d 
himself with great dihgeace to the study 
of all parts of literature, espeoiidly natu- 
ral phdosophv. He afterwards turaed hia 
attention to the profession of phyac, and 
made a considerable progress in aoatomy, 
botany, and chemistry : he next studied 
divinity, then chronology, astronomy, 
geometry, and the other branches of the 
mathematics; with what success, hia 
writings afterwards most eminently shew- 
ed. 
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When Br. DofiMtieMgiiedlfce chms^ 
Greek profeasor, he recommended his pu- 
pil,Mr. Barrow, for his sucocasor, ir^ 
in his probation exercise, shewed himsetf 
equal to the character thst had been g^ven 
hiin by this gentleman ; but being au»» 
pected of ftifouring[ Arminjanism,he waa 
iiol preferred. Tms disappointment de* 
termined him to quit th^ college, and vi« 
sit foreign countries; but his finance! 
were so low, that he wsis obliged to dis- 
pose of Itts books, to enable him to exe- 
cute that design* 

Be left England in June, 1655, and vi- 
aited France, Italy, Turkey, &c. At seve- 
r«l places, in the course of this tour, he 
HMt with kindness and liberal assistance 
from the English Ambassadors, &c. which 
enabled him to bene^ the more, by pro- 
tweting his stay and prolonging his jour- 
iK^. He spent mere tiban a year in Tur- 
key, and retnnied to England bjr way of 
ICeniee, Gennany, and Holland, in 1659. 
At Oonatantinople he read over the woiks 
of St. Chjrfsostom, whom he preferred to 
»11 the other fathers. 

On his return, Barrow was ordained by 
Bishnp Brownrig ; and in 1660, he waa 
chosen to the Greek professorship at 
CUonbridfe. In Ju^, 1662, he was elected 
pvofeMor of jgeometzy in Gresham C<^ 
lege: in this station, he not oniv dis- 
cba^ged his own duty, but suppliea like- 
wise the absence of Dr. Pope, the astrono- 
mj professor. Among his lectures, some 
were upon the projection of the sphere 
nnd pevBpMDCtiYe, whidi are lost ; but his 
Latin oration, introductoi^ to hb lectotes, 
is stiQ extant About thia time Mr. Bar- 
row was offered a good livinpf ; but the 
condition annexed, of teaching the pa- 
tron's son, made him refuse it, as thinking 
it too Hke a simoniacal contract Upon 
the 20th of May, 1663, he was elected a 
leUonr of the Boyal S6cie^, in the first 
choice made by the council after their 
charter. The same year the executors of 
Mr. Lucas hariiub according to his ap- 
pointment, founted a mathematical lec- 
uire at Cambridge, they selected Mr. 
Bairow ior the first professor ; and though 
bM two profesBOi-ships were not incomi>Sit- 
ihle with each other, he chose to resign 
that of Grediam College, which he £d 
May the 30th, 1664. In 1669, he resign- 
ed the maithematical chair to his learned 
^end Mr. Isaac Newton, being now de- 
tennined to quit the study of mathema- 
tics for that of divinity. On quitting his 
professorship, he had only his fellowship 
of Trinity CoUege, till his uncle gave him 
a small sinecure in Wales, and Dr. Seth 



W«d,BiidiOP of Misfcfttry, confeived up- 
on him a prebend in his church. In the 
year 1670 he was created doctor in divi- 
nity by m a n date t and, upon the promo- 
tion of Dr. Pearson, master of Trinity 
CoUege, to the See of Chester, he wasap* 
pointed to succeed him by the king's pa- 
tent, bearing date the 13th of February, 
1672 ; upon which occasion the king waa 
pleased to say, « he had nven it to the 
best sdholar in England.*^ In this, his 
majesty did not speak from report, but 
firom his own knowledge ; the doctor be- 
ing then his chaplain, he used oflen to con* 
▼eise with him, and, in his humorous 
wajs to call him an « imfair preacher," 
because he exhausted evieiy subject, and 
left no room for others to come after him. 
In 1675, he was chosen Vice-Chancellor 
of the University ; and he <Hnitted no en- 
deavours fi)r the good of that society, nof 
in the line of his profession as a mvine, 
for the promotion of piety and virtue ; 
but his useitil Ubours were abruptly ter- 
minated by a fever on the 4th of May, 
1677, in the 47th year of his age. He 
was interred in Westminster Abbey, 
where a monument, adorned with his 
bust, was soon after erected, by the con- 
tribution of his friends. 

Dr. Bairow's works are very numerouc^ 
and indeed various, mathematical, theolo- 
gical, poetical, &c. and such as do ho- 
nour to the English nation. They are 
principally as foUow : 

1. Eudidis Elements. Cantab. 1655, 
inSvo. 

2. Ettdidis data. Cantab. 1657, in 8vo. 

3. Lectiones Opticas xviii. Lend. 1669, 
4to. 

4. Lectiones Geometries xiii. Lond. 
1670, 4to. 

5. Archimedis Opera, ApoQonii Conico> 
rum, libri iv. Theodosii Sphericorunvlib. 
iii ; novo methodo illustrate, et succincte 
demonstraU. Lond. 1675, in 4to. 

BAmaow, in the salt-works, wicker ca- 
ses, almost in the shape of a sugar-loaf, 
wherein the salt is put to drain. 

Basbow, also denotes a large hillock, 
or mount dT earth or stones, raised by the 
ancients, as a sepulchral monument, more 
especially over their ijhistrious dead. 
These barrows were, by the Romans, 
a^ed tumulh «k1 are still to be seen in 
great numbers in almost all parts of Bri- 
tain, Ireland, ami the British Isles, as well 
as in several other countries. Some of 
these barrows appear rude and without 
Older: others are more reguhu*, and 
trenched round : some are the sepulchral 
monuments of ancient Britons : others of 
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Komtit : and othtt»of6azoM iad IMiet. 
losome have been found urasy aobes, and 
cnicinedhones: inothenlniiiiantkeletonB* 
Barrowtare venrmmefoiit in Ireland : 
tbcy are supposed to be of Scythian ^ri- 

S' Q, and to have been introduoed after 
e Romans had left it It was a decree 
of Odin, the great Gothic le^pslator, that 
lai^ barrows should be raised to per- 
petuate the memoiy of celebrated chiefr i 
these were conposed d stone and earth* 
and were form^ with g^reat labour and 
art > At New Gfanre, in the county of 
Meath, is a mofUKl crf'^kind, the altitude 
ofwhichyfroBik the horizontal ftooroftiie 
care, is about seTcntyfeet, the circum- 
ference at the ti^ is 300 feet, and the 
base coverstwo acres of land. It is found- 
ed on an amazing^ collection of stones, and 
covered with gravel and eurth. Tumuli, 
dr barrows, are also found in great num- 
bers in America; and the American In- 
dians are said to practise a similar mode 
of burial at this time, generally deposing 
with the body the implements of war and 
agriculture used by the deceased. 

BARRULET, in heraldry, the fourth 
part of the bar, or the one half of the 
closset : an usual bearins^ in coat-armour. 

BARRULY, in heraldry, is when the 
field is divided bar-waysj that is, across 
from side to side, into several parts. 

BARRY, in heraldiy, is when the escut- 
cheon is divided bar-ways that is, across 
from side to side, into an even number of 
partitions, consisting of two or more tinc- 
tures, interchangeably disposed ; it is to 
be expressed in the blazon by the word 
harry, and the number of pieces must be 
specHied ; but if the divisions be odd, 
tne field must be irst named, and the 
number of bars expressed. 

BAnnY-bendy is when an escutcheon is 
djvided evenly, bar and bend-ways, by 
lines drawn transverse and diafi^nal, in- 
terchangeably varying the tinctures of 
which it consists. 

BAiatY-pilif is when a coat is divided by 
several lines drawn obliquely from side 
to side, where- they form acute angles. 

BARS, in music, lines drawn perpen- 
diculariy through the staves, to divide 
the notes into equal temporary quantities. 
By the assistance of ):hese lines, the com- 
poser figures the correspondence of the 
parts of his score. It is also by their assist- 
ance that the performer is enabled to 
keep his time, and that a whole band, 
however numerous, is regulated and held 
together. 

BARTERING, in commerce, the ex- 
changing of one commodity for another, or 
the trucking wares for ware% among mer^ 



Rrtering was ihe of^isal and 
natural way of commerce, there being no 
buying till moneywas invented, though, 
lb ex<Mnging, boHi partiet are buyers 
and seUers. The onhr ^Acuity hi thi» 
way of dealing lies in the due proportion- 
ing the commodities to be ^cchanged, so 
as that neither party austain any loss. AH* 
though the inveoftion of money has not 
altogether put an end to barter, yet 
It has ent'ffely prevented it from appear- 
ing in its real tlotm in the bo^u (JTmer- 
chants, as each article is there stated in 
its money value, and each sale is suppos- 
ed to be paid for in the circulating me- 
dium of the country, even in cases where 
no money whatever is made use of in the 
transaction. 

The followii^ example wiD soffidently 
explain the Biemod otproportioningthe 
commodities. Two merchants, A and B, 
barter ; A would exchange S C. 3qr. I4lb. 
of pepper, worth 3L 10». per C. with B, 
for cotton worth lOd. per pevnd ; how 
much cotton must B give A for this pep- 
per? 

In order to solve this question, and aU 
others of the same nature, we must teft 
find, by proportion, the true value of that 
commodity whose quantity is given, 
which, in the present case, is pepper c 
and then find how much of tne o^er 
commodity will amount to that sum, at 
the rate proposed 

First, to find the value of the pepper, 
say. As 1 C. is to 31. 10«. so Is 5 C. 3gr. 
im. to 20L lU. 3d. the true value of tRe 
pepper. 

Tlien it is easy to conceive^ that A 
ought to have as much cotton at lOd. per 
pound as wiU amount to 201. lU. 3d. 
Irhich wiB be found by the fii^owing pro- 
portion. 

As lOd is to lii^. so is 20^ lU. 3d. to 
4C. Igr. ITilb. — ^And ao much cotton 
must B give A, for his SC. 3qr. 14». of 
pepper. 

BARTONIA, m botany, a genus of 
plants of the class Icosandria, and order 
Monogynia, named in honour of Profes- 
sor Benjamin Smith Barton, by Punh and 
Nuttall. The generic character is, Cal. 
superus, 5>fidus. Cor. polypetala. Capa 
cylindrica, 1-ucularis, iqiice, opercuiatun, 
S-5^valins. Recep. 3^-piuietalia, dupfici 
serie seminefera. There are only two 
species, both of which are described bf 
Pursh ; Bartonia omata, and Btrtonia pO- 
lypetala. The former flowers in A\igust 
and September, growing all the way 
from the river Plate to the Andes, on 
broken hills and the clefts of rocks. The 
flower of thisspedes elands only in the 
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evening, soddenly openlog^, after renuda- 
ing cloBed all day. The other species, 
B. polypetala, is a perennisd, growing on 
Ip-aveUy hills, near the Grand Detour, 
and flowttrs in August. 

BARTRAMI A, tn botany, is a genus of 
the Decandria Monogynia class of plants, 
the calyx of which is a perianthium, cat 
into five partst the corolla consists of five 
wedge-shaped petals ; the jfruit is globu- 
lar, and the seeds are four in number^ 
convex on one side, and angular on the 
other. 

BARTSIA, in botany, so named from 
l>r. Bartsch, the intimate friend of Lin- 
nseus, a genus of the Didynamia Angios- 
permia class of plants, whose flower con- 
sists of one petal, having the upper lip 
longest ; the seeds are numerous, small, 
aogular, and inclosed in capsules. There 
are five species, one called B. gymnan- 
dria, grows within the arctic circle, on 
the north side of the Frozen Ocean in 
Kamtschatka, where there is no other 
vegetation. The American species are 
six in number, according to Pursh. 

B ARUTH, an Indian measure, contain- 
ing seventeen gantans : it ought to weigh 
about three pounds and an half of Eng- 
lish avoirdupois. 

BARYTES was discovered by Scheele 
ui 1774 ; and the first account of its pro- 
perties published by him in his Disserta- 
tion on Manganese. This is a very heavy 
mineTa], most frequently of a flesh colour, 
of a folbited texture and brittle, very com- 
mon in Britian and most other countries, 
^apecially in copper mines. It was known 
by the name or ponderous spar, and was 
MjpjKwed to be a compound of sulphuric 
acid and lime. Gahn anal3r^ed this mme- 
ral in 1775, and found that it is compos- 
ed of sulphuric acid, and the new earth 
discovered by Sdieele. Scheele publish- 
ed an account of the method of obtaining 
this earth from ponderous spar. The ex- 
periments of these chemists were con- 
nrmed by Berg^man, who gave the earth 
the name of terra ponderosa. Morveau 
gave it the name of barote, and Kirwan 
of barytes; ndiich last was approved by 
Bergman, and is now universally adopt- 
ed. Barytes may be obtained in a state 
of purity, by the calcination of its carbo- 
nate or nitrate. It exhibits, when pure, 
the following properties : 1. Barytes, in 
a pure form, has a sharp caustic taste, 
change vegetable blue colours to green, 
and serves as the intermedium between 
oil and water : in these respects it bears 
a strongreseniblance to alkalies. 3. When 
exposed to the flame of the blow-pipe 
^a charcoal, it melts, boils violently. 



and frnna sfHall globules, which sink into 
the charcoal. If perfectiy free from wa- 
ter, however, it is inliisible. 3. If a smaB 
quantity of water be added to recently 
prepared bar3rtes, it is absorbed witA 
great rapidity ; prodi^ous heat isexeited*! 
and the water is completely solidified, a 
sort of hard cement being obtained. A 
Httle more water converts this mass into 
a light bulky powder; and when com- 
pletely covered with water, the bar3rte8i8 
dissolved. Boiling water should be em^ 
ployed for this purpose, unless sufficient 
temperature has been produced by the 
sudden addition of the whole quantity ne- 
cessaiy for solution. 4. When the solu- 
tion, prepared with boiling water, is al- 
lowed to cool slowly, it shoots into regu- 
lar ciystals. These nave the form of flat- 
tened hexagonal prisms, having two 
broad sides, with two intervening narrow 
ones ; and terminated at each end by a 
quadrangular pyramid. 5. The crystals 
are so soluble as to be takeri up when 
heated, merely by their own water of 
crystallization. When exposed to a strong- 
er heat, they swell, foam, and leave a dry- 
white powder, amounting to about 47 
parts from 100 of the crystals. This again 
combmes with water with g^eat heat and 
violence. At 60° of Falirenheit, an ounce- 
measure of water dissolves only 25 grains 
of the crystals, i. e. they require for solu- 
tion 17J times their weight of water. 
Exposed to the atmosphere, they ef- 
floresce, and become pulverulent. 6. 
When added to spirit of wine, and heat- 
ed in a spoon over a lamp, they commu- 
nicate a yellowish colour to its flame. 7. 
The specific gravity of this earth, accord- 
ing to Fourcroy, is 4, but Hassenfratz 
states it at only 2.374. The former ac- 
count, however, is the more probable. 
All its combinations have considerable 
specific gravity; and hence its name is 
derived, viz, from the Greek word ^0Vi, 
signifying heavy. 8. Barvtes does not 
unite wiui any of the alkalies. 

BASALT, in mineralogy, occurs mas- 
nve, in blunt and rolled pieces, and some- 
times vesicular: its common colour is 
grejrish black, of various degrees of in- 
tensity ; from this it passes into ash-grey ; 
sometimes to brown, and even in some 
varieties to raven black, it is dull inter- 
nally, and the fracture i^ commonly 
coarse-grained and uneven. It occurs al- 
most always indistinct concretions, which 
are usually columnar, and from a few 
inches to several fathoms, and even to 
upwards of 100 feet, in length. They are 
sometiAies straight, sometimes bent, and 
either parallel or diverging. In moua- 
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taiitt ikese concretions are collocted into 
lai^r groupes, of which roanjr together 
(brai k hiO or a mountain. Sometimes 
the cohimns are articulated, and the jointg 
Ittve conrex and concave faces. The spe- 
elfic gravity is by Bergman put at 3.0 * 
by BriaM)n'at 2.86: and by Kirwan at 
2.98. Before the blow-pipe it easily mehi 
without addition into an opaque black 
glass. By analysis the constituent part* 
Save been brotig-bt out differently by dif- 
ferent chemists, but according to KM- 
piroth they are as follow : 

Silica 44.50 

Ahimina .... 16.75 

Oxide of iron . . 20.00 

I.ime 9.50 

Magnesia .... 2.25 

Oxide of manganese 0.12 

Soda 2.60 

Water 3.00 

97.62 



It is found in vast mountainous beds, in 
most parts of the world, and almost al- 
ways accompanies coal. The island of 
StaflTa, on the western coast of Scotland, 
is entirely composed of basaltic pillars : 
the Giants Causeway, on the coast of 
Antrim, in Ireland, is a huge pavement of 
straight pillars^running to an unknown dis- 
tance in tlie sea : the promontorj' of Fair- 
head, a little further to the north, exhibits 
a continued range, about a mile long, of 
columns 250 feet in height; and from 10 
to 20 in diameter, being tlie largest yet 
known. 

Basalt is employed as a building stone 
and touch stone ; as a flux for certain 
ores of iron; in glass manufactures; in 
making the common green glass. The 
vesicular varieties are employed for mill- 
stones. Owing to its great hardness, the 
ancients, who were acquainted with its 
indestructibility, executed several fine 
works in it ; many of which arc preserv- 
ed in great perfection to this day. The 
origin and formation of basalt are much 
controverted. Bergman introduced the 
theor>' of its aqueous formation ; and to 
this Jameson mclines, from observing ^ 
that the strata which are in contact with 
basalt generally exhibit appearances in- 
compatible with the action of fire. Since 
the time of Bei-gman, the two theories 
have nearly eqimlly divided the mincra- 
logical world. The Swedes, Germans, 
and Wernerians in Britain, maintain the 
aqueous theory : they have shewn basalt 
resting upon and ahemating witi stmt* 
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of acknowledged aqueous origin ; ihcf 
have discovered shens and Tegetable re- 
mains imbedded in its substance ; they 
have found its cavities flUed by slUcio'as 
nodules containing water; taey have 
meked basalt m their furnaces, and tanre 
found ft to produce plaas; they have 
moreover shewn that the lava of Tesn* 
vius and Etna differs in many important 
particulars from basalt ; and they hare 
pointed out the prismatic sthictnre m ^ 
many substances^ which are notsuppoaed. 
to have undergone the action of fire. 

The French, the Itafiaas, and Dr. Hut- 
ton and his disciples in this country, 
maintain the igneous origin of basalt; 
in defence of their system they have 
shewn the prismatic structure of some 
undoubted Italian lavas : the>' have ^ewn 
beds of coal charred by the contact of 
dykes of basalt, and the forcible disrup- 
tion, incurvation, and induration of argilla- 
ceous strata, when pierced throu^ by 
means of this substance. Sir James Hall 
has proved that basalt, after it has under- 
g^ne the vitreous fusion, may be made to 
assume a perfect stony appearance : and 
Mr. Watt has demonstrated, by expcn- 
ment, that basalt may, by the medium of 
fire, acquire tliose pecuuarities of struc- 
ture that cannot readily be explained by 
the aqueous theoiy. 

BASE, in architeeture, is used for any 
body which bears another, but partiou- 
larly for the lower part of a coluian and 
pedestal. The base of a column is that 
part between the shaft and the pedestal^ 
if there be any pedestal; or if there be 
none, between the shaft and the plinth, 
or 2ocle. The base is difient in tne dif- 
ferent orders. Bee AacBiTSCTuai. 

Base, in chemistrr, a term used to de- 
note the earth, the alkali, or the metal of 
which a salt is formed in union with oxy- 
gen. It admits, however, of a more gene- 
ral application. The name of gas is given 
to any aeriform ftuid, which consists of 
some substance combined with caloric, 
and capable of existing in an aeriform 
state under the usual pressure and tem. 
perature of the atroospnere : thus oxygen 
gas consists of oxygen, which is the base, 
and caloric. The alkalies, earth, and 
metals, ore called salifiable bases or radi- 
cals, and the acids salif^ing principles; 
The name of each sah is composed of 
that of the acid lind the salifiable base : 
thus sulphate of potash consists of sul- 
phuric add and potash, which is the 
base. 

B^sE, in fortification, the exterior side 
of the polygon, or that imaginary line 



Digitized by 



Google 



•AS 



BAB 



nAicli IB drAWH from the flanked an£^ of 
» bastion to the angle opposite to it. 

BASE, in geometry, the lowest side of 
the perimeter of a figure. Thus, the 
base of a triangle may be said of any of 
ka sides, but more properly of the low- 
est, or that which is parallel to the hori- 
aon. In rectan^led triangles, the base is 
properly that side opposite to the right 
angle. 

Bass rf- a conic tecttofif a right line in 
the hyperbola and parabola, arising from 
the common intersection of the secant 
plane and the base of the cone. 

Base of a ooUd figure^ the bwest side, 
mr that on which it stands ; and if the so- 
lid has two opposite parallel plane sides, 
and one of them is the base, then the other 
is called-the base also. 

Basb, in gunnery, the least sort of ord- 
mance, the diameter of whose bore is 1^ 
inch, weight 200 pounds, length 4 feet, 
losd 5 pounds, shot 1^ pouiKi weight, 
wad diameter 1 ^ inch. 

BaA, in law. Base estate, such as 
base tenants have in their hands. Base 
tenure, the holding by villanage, or other 
euston&ary services, as distinguished from 
the higher tenures in capite, or by milita. 
IT service. Base fee, is to hold m fee at 
the will of the lord, as distinguished from 
soccage tenure Base court, any court not 
of record. 

Bass Hne^ in perspeetive, the common 
se^thm of a picture, and the geometrical 
phme. 

Base, or Bass, in music. See Bass. 
B AS ELLA, in botany, a genus of the 
Ptntandria Trigynia class and order. 
NflUira] order Holoracec ; AtripHces, 
Juas. Essential character : calyx none ; 
corolla seven-eleft ; two opposite divisions 
sh^ler, at length buriea : seed one. 
There are four species t the first, B. ru- 
bra, has thick, strong, succulent stalks, 
and leaves of a deep purple colour. This 
plant recfuires to be supported, fbr it will 
climb to the height of eight or ten feet 
Tfc flowers have no great beauty : but 
the pUnt is preserved for the odd appear- 
ance of the stalks and leaves. It is a 
fUEttve of the East Indies, Amboyna, and 
Japan. From the berries a beautiful co- 
lour is dmwn : when used for painting, 
does not continue veiy loni^, but changes 
to a pale colour ; and has luso been used 
far staining calicoes in India. 

BASEft&NT, in architecture, a base 
continued a considenble length, as round 
a house, room, he, 

B8SILIC, in ancient architecture, a 
term used for a large hall, or pubfie place, 
TOL. U. ^ 



with aisles, porticoes, galleries, tribunate 
&c. where princes sat, and administered 
justice in person. But the name has since 
been transferred, and is now applied to 
such churches, temples, &^. wliich, by 
their grandeur, as far surpass oihet 
churches, as princes' palaces do private 
houses : as also to certain spacious halls 
in princes' courts, where the people hold 
their assemblies: and to such stately 
buildings as the Palais at Paris, and the 
Royal Exchange at London, where mer« 
chants meet and converse. 

BASILIC ON. See Phaexact. 

BASILIC US, in astronomy, CorLcomo, 
a fixed star of the first ibagnitude in the 
constelktion Leo. See Lao. 

BASKET, a kind of vessel made of 
twigs interwoven together, in order to 
hold fruit, earth, Stc. 

The best baskets are made of osiers 
which thrive in moist places. To form an 
osier bed, the land shoiddbe divided into 
plots, eight or ten feet broad, by narrow> 
ditches, and if there is a power of keep- 
ing water in these places, by means of^a 
sluice, it is of the greatest importance in 
dry seasons. I'he common osier is cut 
at three years, but that with yellow bark, 
not till the fourth. When the osiers are 
cut down, those that arc intended for 
white work, such as baskets used in wash- 
ing, are to be stripped of their bark 
while green. This is done by means of a 
sharp instrument, fixed into a firm block, 
over which the osiers are passed, and 
stripped of their covering with great ve- 
locity. They are then dried, and put in 
bundles for sale. Before they are work- 
ed, they must be soaked in water, which 
renders them flexible. The basket.roak<v 
usually sits on the ground to his business. 
Hampers, and other coarse work, are 
made of osiers without any previous pre- 
paration. The ancient Britons were cele- 
brated for their ingenuity in making bas- 
kets, which they exported in great num-, 
hers. Thej were oSien of very elegant 
workmanship, and bor« a high pries. 

Basilets of earth, in the military art, 
are small baskets used in sieges, on the 
parapet of a trench, beinr filled with 
earth. They are a foot and a half high, 
about afoot and a half diameter at me 
top, and eight or ten inches at bottom ; 
so that, being set together, there is a soit 
of embrasures left at their bottoms, 
through which the soldiers fire, without 
exposing themselves. 

Basket JUh, a (ind of star-fish caught 
in the seas of North America. 

Baskst oak, that made from salt^ 

U 
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sprtnm, beinp purer, whiter^ and com- 
iMised of finer g^rains thaa the common 
brine salt.- 

BASS, in music, that part of a conceit 
which is most heard, which conaiau of tha 
gravest and deepest sounds, and wkioh is 
played on the largest pipes or strings of 
a common instrument, as of an orean, 
Kite, &c. or on instniments larger than 
ordinary, for that purpose, as basa-viols, 
bassoons, ba88-hautboys» &c. The baas 
18 the principal part of a muacal compo- 
lition, and the ibundation of harmony t 
Ibr which reason it is a maxim among mu- 
licians, that when the base is goo^ the 
harmony is seldom bad. 

Bass, counter, is a second or double 
bass, where there are several in the same 
ooncert. 

Bass, figured, is that which, while a 
certain chord or harmony is continued 
by the parts above, moves in notes of the 
^ame harmony. Thus, if the upper parts 
Consist of C, E, G, (the harmony of C,) 
and while they are continued, the bast 
moves from C, the fundamental note of 
that harmony, to E, ano^er note of the 
same harmony; that bass b called a 
figured bass. 

Bass, fundamental^ is that which forms 
the tone or natural foundation of the in- 
cumbent harmony ; and from which, as 
a lawful source, that harmony is derived : 
that is, if the harmony consist of the com- 
mon chord of C, C will be its ^ndamen- 
tal basS, because from that note the har- 
mony is deduced ; and if, while that har- 
mony is continued, the bass be changed 
to any other note, it ceases to be funda- 
mental, because it is no longer the note 
from which that harmony results and is 
calculated. 

Bass ground, is that which starts with 
some subject of its own, and continues to 
be repeated throughout the movement, 
while the upper part or parts pursue a 
separate air, and supply the harmony. 
This kind of bass is productive of a mono- 
tonous melody, and has long since been 
rejected as a restraint upon the imagina- 
tion. 

Bass thorouffk, is the art by whicl^ har- 
mony is superadded to any proposed 
bass, and includes the fundamental rules 
of composition. It is theoretical and 
practical : the former comprehends the 
knowledge of the connection and dispo- 
•itJon of the several chords, tlie latter is 
conversant with the manner of taking the 
•everal chorda on an instrument 

BABSANTIN (James), a Scotch astro- 
nomer, of the 16th centuiy^ bom in the 



rtign of linea TV. of Sooteid He «»• 
a son of the laird of Basoantin, in the 
Mevse. Af^er finishing his education at 
the University of Glasgow, he travelled 
through Germany and Italy, and then set- 
tled in the Univernty of Paris, where h« 
taught Biathematics with great applause. 
Having acquired some property in this 
enwloyment, he returned to Scotland in 
1562, where he died six years af^er. 

From his writings it appears he was no 
inconsiderable astronomer, for the age 
he lived in ; but, according to the fashion 
of the times, he was not a little addicted 
to judicial astrolo^. It was doubtless to 
our author that Sir James Melvil alludes 
in his Memoirs, when he says, ^t his 
boDther Sir Robert, when he waa using 
his endeavours to reconcile 'the two 
queens, Elizabeth and Mary, met wiUi 
one Bassantin, a man learned in the hig^h 
sciences, who told hmo, **that all his « 
travail would be in vm ; for," said he^ 
''they will never meet together; and 
next, there will never be any thing but 
dissembling and secret hatred for a while, 
and at length captivity and utter wreck 
to our qiieenfrom England." He addend, 
that « the kingdom of England at length 
shall fall, of right, to the crown of Scot, 
land : but it shall cost many bloody bat* 
ties; and the Spaniards shall be helpers^ 
and take a part to themselves for their 
labour." A prediction in which Bassan- 
tin partly guessed right, which it is like- 
ly he was enabled to do, from a judi^ous 
consideration of probable dvcumBtances 
and appearances. 

Bassaatin's works are, on astrononqf^ 
music, and various parts of the matlie- 
matics. 

BASSET^ a game at casds, said to have 
been invented by a noble Venetian, for 
which he was banished. The persons 
concerned in it are, a dealer, or banker, 
his assistant, who supervises the losing 
cards, and tiie punter, or any one wbo 
plays against the banker. 

BASSIA, in botany, so called in honoiff 
of Ferdinando Bassi ; a genus, of the Bo- 
decandria Monogynia class and order. 
Natural order of Dumogx; Sapotx, Jus- 
ueu. Essential character. Cidyx four- 
leaved; corolla eight-clefl; tube infla^ 
ted; stamina 16; drupe five-seeded. 
There are 3 species, of which B. long!- 
folia is a Uxfty tree, with the outmost 
branches recurved, thickish, and cover- 
ed with a grey down; berry fleshTs 
milky, with five seeds, one in each cell ; 
they are oblong, slightly compressed, 
sometimes acuminate at each eno, sonoe- 
timea only at the base^ very smooth. 
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wkSitaBf, f9SkfW,inth a wlrite band ; na- 
tive of Malabar and Cejlon. 

BASSOON, a musical instrument of the 
wind sort, blown with a reed, fiimisbed 
with eleven holes, and used as a bass in a 
concert of hautboys, flutes, &c. Toren* 
4er this instrument more portable, it is 
^▼ided into two parts, whence it is also 
called f»sffL Its diameter at bottom is 
nine inches, and its holes are stopped 
like those of a laif^ flute. The compass 
of the bassoon comprehends th^e oc» 
tAves, extending from double B flat, to B 
abovfr the treble-cUfl* note. The scale 
includes every semitone between its ex- 
tremes, and its tone is so assimilated to 
that of the hautboy, as to render il the 
most proper bass to that instmment 

BASSO-REUBVO, or Bass-kbukt, a 
pieee of sculpture, where the figures or 
flnages do not protuberate, jet, or stand 
ent fiff above the plane on which they 
«re formed. Whatever figures or repre- 
sentations are thus cut, stamped, or other- 
wise wrought, so that not the entire bo- 
dy, but oiuy a part of it, is laised above 
the plane, are said to be done in relief, 
or relievo ; and when that work is low^ 
flat, and but a httle raised, it is called 
low relief; when a piece* of sculpture, a 
ccin, or a medal, has its figure raised, so 
i|S to be well distinguished, it is called 
boM, and we say its relief is strong. 

The origin of basso-relievo is said to 
have been described in the story of the 
■laid of Corinth, related by Pliny, who 
says that the Sicvonian potter, her fi^cr, 
isvented the fdlowing method of taking 
l&eneases. His daughter being in love 
witii a youth gmng to a foreign country, 
she circumscribed the shadow of his face 
with tines on the wall by lamp-light. Her 
lubertook the impression in chiy and 
baked it among his vases. 

BAS80V1A, in botany, a geniis of the 
Fentandtia Monogynia class and order. 
Eeaential chamcter; eoroHa five-cleft; 
•preading, with a very short tube ; berry 
cvate, knobbed, with many seeds There 
ff but one species ; viz. B. sylvatica ; the 
0iems herbaceous, three or lour fleet 
bigh, branched; flowers in axillary co- 
rymbs, green and very small. Native of 
Guiana, in wet forests, flowering and 
fruiting in June. 

B A&B-VIOL, a musical instrument of a 
like form with that of a violin, but much 
larger. It is struck with a, bow as that is, 
bas the same number of sti^ngs, and has 
eight stops, which are subcuvided into 
•emi-stops ; its sound is grave, and has a 
much nobler eflfect in % concert than that 
of the violin. 



BASTABB, a natural child, or one 
bom of an unmarried woman. By the 
UwB of Eiu^land, a bastard is incapable of 
inheriting uumI, as heir to bis fiither ; nor 
can any one inherit land as heir to hin^ 
exeept the children of his owii^ body, 
bom in wedlock ; for by order of law, a 
bastard has no relation, of which it tukes 
may notice, and he himself is accounted 
the first of his family. If a man niarries a 
woman that is bifi^ with child by anoiher, 
who was not her husband, and the child 
is bom within the espousals, then it shall 
be deemed the child of the husband, and 
no bastard, though it were bom but a 
day after the marriage^ but this is un- 
derstood when the parties are of age, 
and there is no apparent impossibility on 
the man's side. If a woman be with child 
-by a man who afterwards marries her, 
and then the child is bora, this child is 
no bastard ; but if a man hath issue by a 
woman, before marriage, and afterwards 
marries her, the first issue is a bastard, by 
our laws, but legitimate by the civil law. 
If a woman elope from her husband, and 
he be within the four seas, her issue shall 
not be a bastard by our laws, though by 
the special hiw it shall : and if the vhte 
continues in adultery, and has issue, it is 
a bastard i n our law. If the husband and 
wife consent to live separate, and have 
issue afterwards, ^t shall be accounted le- 

S'timate, because the access of the hus- 
ind shall be presumed ; but if the con- 
trary be found, it shall be a bastard. 

BASTION, in the modem fortification, 
a huge mass of earth, fiEiced usually with 
sods, sometimes with brick, and rarely 
with stone, standing out from a rampart, 
whereof it is a principal part, and is what, 
in the ancient fortification, was called a 
bulwark. A bastion consists of two faces 
and two flanks ; the faces Include the an- 
gie of the bastion; and their union makes 
Sie outmost, or the saliant angle, called 
also the angle of the bastion ; and the 
union of the two faces to the two flanka 
makes the side^ngles, called also the 
shoulders, or epaules ; and the union of 
the two other ends of the flanks to the 
two curtains makes the angles of the 
flanks. See FonnncATioiT. 

BASTON, in law, one of the servants 
to the warden of the Fleet-prison, who 
attends the king's courts with a red staff, 
for taking into custody such as are com- 
mitted by the court He also attends on 
sujch prisoners as ar^ permitted to go at 
large by licence. 

Bastoh , or Batoov, in heraldiy, a kind 
of bend, having onW one ihnd of the 
usual breadth. The bastoa dees n^t go 
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fif>m Adt to 8nle» fts tlie b«nd trr aairf 
does, bein^ in the form of a truncheon. 
Its use is a note or mark ofbastardr. 

BASTONADB, or Bktmtrkm, a Itbid 
of punishment inflicted by beating the of* 
fender with a stick. This sort of beatv 
big, among the ancient Greeks aVid K»- 
tnans, was the puniriiment commonly in- 
Hicted on crimmals that were freemen, a» 
that of whipping was on the slaves. We 
find some mstances of this sort of disci* 
{)line annonr the Hebrews ; and it is a 
penalty used in the east at this day. 

BAT. Sec VxspianLio. 

BkT, ftnoHnVj a method of catching birAs 
in the night,l)y lighting some straw, or 
torches, near the place where they arc 
ftt roost ; for upon beating them up, thev 
fly o the flame, where, being amazea^ 
they are easily caught in nets, or best 
down with bushes fixed to the end of 
poles, %LC. 

BATH, kni^httof the, a nifitary order 
In Ensrland, supposed to have been insti'* 
tuted oy Richard II. who limited the 
number of knights to fbnr ; however, his 
successor, Henry IV. incressed them to 
forty-six. Their motto is •* Tria iuiictft 
hi u'no," signifying the three theological 
virtues. 

This order receired its denomiMtion 
from a custom of bathing belbre the 
knights received the golden spur. They 
wear a red ribband belt wise, appendant 
to which is the badge or sjrmbol of Ae 
order, which is a sceptre, rose, thistle, 
and three imperial arowns^ conjoined 
within a circle, upon which drele is the 
motto, and all of pure gold. Eaek knight 
wears a silver star of eight points upen the 
left breast of his upper gansent. 

The order of the bath, after remaining 
many years extinct, was revived under 
George the First, bv a solenm creation of 
a great Dumber of knights. 

Bath-coA the daoehter of a voice. So 
the Jews call one of their oracles, whieh 
is frequently mentioned in their bookiL 
especially the Tahnud, being a fantastical 
way of divination, invented by the Jews 
themselves, not unlike the sortes virgili* 
anx of the he athens. However, the Je w« 
ish writers call this a revelation from 
God's will, which he made to his chosen 
people, after aU verbal prophecies had 
ceased in I«ael. 

BATIS, in botany, a genus of the DtOi. 
ecia Tetrandria class and order. Essentia] 
character: male ament foiir-fbld, imbri* 
cate ; calyx and corolla none. Female 
ament ovate ; infolucre two-leaved; calyx 
and corolla none ; at gma two-lobed, ses- 
sile: bettiesoonjomef^fbur-seeded. Then 



it but <me speeies, «Ar. 1 
shrub four feet higli, widl a nwnd ash* 
«olotir«d stesihaMChbmMhedt stiarmas 
wfait« ; fruits yeHow or gfeenish y€4(ow. 
TWe plant is sah to the taste, end is bumt 
Ibr bariUa at Carthagena. Native of th^ 
Caribbee i^nds «»d the neighbonritti: 
Continent. 

BATMAN, in eommerce, a kind of 
Weight used at Sywima, containing mX 
okcs, of four hundred drachms each« 
which amount to 16 pomids, 6 ouaoes, 
and 15 drachms of English weight. 

BATTALION, a small body of infen- 
try, ranged in fbim of battle, and ready t» 



A battalion nsitaUy contains from 5 t# 
800 men ; bvt the number it consists «C 
is not deteimined. They are armed wit^ 
flre-locks (pikes being qidte laid a»de| 
swonU and bayonets; and divided into 
thirteen companies, one of which is gre- 
nadiers. They are usiuiHy drawn up witk 
three men in file, or one before another. 
Some regiments con^st but of one hat^ 
talion, others are divided intofbar or five. 

BATTEL, a tria) by combat, which 
was anciently allowed by our laws, where 
tiie defendant, in an appeal of murder or 
felony, might fight with the appeUant, and 
make proof thereby, whether he were 
culpable or innocent This mode of triid 
was used also in one dvil case, nami^, 
upon an issue joined in a writ^of right ; 
bm as the writ of right itself is now die. 
used, this course of trial is only matter of 
specu lation . 

BATTEN, a name that woi%men give 
to a scantling of wooden stuff, from twe 
to four inches broad, and about one inch 
thick ; the length is pretty considerable, 
but undetermined. 

BATTERING, the atUcking a place^ 
work, or the like, with heaw aitillecy.To 
batter in breach, is to play furiously on • 
work, as the angle of a half moon, in or- 
der to demoKsh and make a gap therein. 
In this they observe never to fire a piece 
at the top, but all at the bottom, fitna 
three to six feet from the grotmd. Tha 
batte^ of a camp is usual^ surrouodea 
with a trench and pallisadoes at the bot- 
tom, with two redoubts on the wing^ or 
certain places of arms, capable of cover- 
ing the troops which are appointed for 
their defence. 

BATTERY, in the military art, a parft- 
pet thrown ^ to cover the gunners and 
men employed about the guns fiom the 
enemy's shot This parapet is cut into 
embrasures fiir the cannon to fire throu^ . 
The height of the embrasures, on ^e m- 
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aiAtSi M abonfc ^unt feetj but Ihty n^ 
flloDing lower to tiie outside. ThSr 
ymdeneas is two op three feet, bat open to 
six «r seven on the outiide. The mast of 
earth that is betwixt two embramres 
w called the merion. The pUtibrm of a 
iMitteiy ii a floor of planks and sleepen, 
to keep the wheels of the guns from sink- 
tn^ into the earth ; and is alvrays made 
slopiner towards the embrazure, both 
to Mndertfae reverse, and to &cilit«te the 
bringing back of the pin. 

Battbrt, in law, the strikiDgc, beat- 
ingV or ofTering any violence to another 
person, for which damages may be re- 
covered. But if the plaintifi* made the 
first assauH, the defendant shall be quit, 
and the plaintiff amerced to the kmg for 
his &lse suit. Battery is frequently con- 
founded with assault, though in law they 
are different offences; for in the trespass 
for assault and battery, one may be found 
gmtty of assault, yet acquitted of tiie bat- 
tery; there may, therefore, be assault 
without battery, but batteiy always im- 
plies an assault 

BjiTTsmr. See Electricitt and Gal. 

TAlflSX. 

BATTLE, a general engagement be- 
tween two armies, in a country sufficiently 
open for them to encounter in front, and 
at the same time ; or, at least, for the 
greater part of the line to engage. Other 
great actions, though of a longer dui»- 
tion, and even attended with a greater 
slaavhtcr, are only called fights. 

The loss of a battle frequently draws 
with it that of the artillery and baggage ; 
the consequence of which is, that, as the 
aoniv beaten cannot ae^n look the enemy 
in the face till these losses have been re- 
paired, it is forced to leave the enemy a 
long tim« master of the country, and at 
liberty to execute all their schemes; 
whereas a great fight lost is rarely attend- 
ed with the loss of all the artillery, and 
scarcely ever of the baggage. See Tac- 
tics. 

Battle, naval, the same with a sea- 
^ht, or engagement between two fleets 
of men of war. Before a naval battle, 
«very squadron usually subdivides itself 
into three c^ual divisions, with a reserve 
of certain $hips out of every squadron to 
bring up their rear. Every one of these, 
observing a due birth and distance, are in 
the battle to second one another ; and the 
better to avoid confusion and falling foul 
of each other, to chai^, discbarge, and 
faD off by threes or fives, more or less, 
as the fleet is greater or smaller. The 
ihips of reserve are instnicted etther to 



sdeeosr and nfiere tiiose thact are wy 
way in danrer, or to suppl)- and put them- 
selves in theplace of those that shall be 
made unserviceable. See Tactics. 

BAUERA, in botany, a genus of the 
Polyandria Monogynia claM and order. 
Calyx eight-Ieafed ;* petals eight ; capsule 
two-ceUed, twovaJved, many-seeded. 
One species, which is a native of New 
Holland. 

BAUHINIA, in botany, so called in ho- 
Hour of the two famous botanists, John 
and Caspar Bauhin, a g-enus of the De« 
candria Monogynia class and order. Na- 
tural order of Lom^ntacex; Leg^mino- 
SK, Jussieu. Essentia] character : calyx 
five-cleft, deciduous ; petals expanding, 
oblong, with claws, the upper one more 
distant, all inserted into tlie calyx, le- 
gume. There arc 13 species, of which B. 
aculeata is an erect shrub, the height of a 
man; ^e tmnkand branches are vciy 
prickly : leaves roundish ; the two lobes 
also are roundish and blunt ; the flowers 
are large, white, and have a scent which 
is somewhat unpleasant ; sometimes the 
fold of the calyx is entire, not ^cloven. 
Mr. Miller says that it rises to the height 
of sixteen or eighteen feet in Jamaica, 
where it grows plentifully, and the other 
sugar ishmds in America; that the stalks 
are terminated by several long spikes 
of yellow flowers, which are succeeded 
by bordered pods about three inches 
long, containing two Or three swelling 
seeds ; that these pods are glutinous, ana 
have a strong balsamic scent, as have al- 
so the leaves when bruised ; and that it 
is called in America the Indian savin tree, 
from its strong odour, somewhat rescm- 
bting the common savin. 

BAWDY -hottte, a house of ill, fame, to 
which Idwd persons of both sexes resort, 
and there have criminal conversation. 

The keeping a bawdy-house is a com- 
mon nuisance, not onty on account that it 
endangers the public peace by drawing 
together debauched and idle persons, and 
promoting quarrels, but likewise for its 
tendency to corrupt the manners of the 
people. And, therefore, persons convict- 
ed of keeping bawdy-houses are punish- 
able by fine and imprisonment ; and to 
such other punishment as the court, at 
their discretion, shall indict. 

BAXTERIANS, in church history, a 
sect of Christians, who look up to the ce- 
lebrated Richard Baxter as their founder, 
and who make the tenets of that worthy 
man the foundation of their faith. The 
objedt of Baxter was a hopeless cause : it 
wa.'t to reconcile the opinions of Calvin 
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•nd Arndniuf, uid hk icheme it ciBed 
the middle acheme. Although the old 
adage, that the middle path it the safest, 
may be true in many thingv relating to 
the conduct of life, yet where truth and 
religion are concerned, there can be no 
middle way. There is no medium be* 
tween what is true and what is erroneous. 
Baxter taught, that God elected some 
whom he determined to save, without 
any foresight of their good works, and 
that others,.to whom the gospel is preach* 
^1, have the means of siuvation put into 
their hands. He contended tliat the me- 
rits of Christ's death, of which be ap- 
pears to have had no precise idea, are ta 
be applied to beUevers only, but all men 
are in a state capable of salvation. Mr 
Baxter also assumed, that there may be a 
certainty of perseverance here ; and yet 
he cannot tell whetlier a man ma^ not 
have so weak a degree of taving grace as 
to lose it again. 

BAYER, (Johk) in biography, a Ger- 
man lawyer and astronomer of the latter 
part of the 16th and beginning of the 17th 
centiu-y, but in what partictdar year or 
place he was bom is not certainly known: 
however, his name will be ever memora- 
ble in the annals of astronomy, on ac- 
count of that great and excellent work 
which he first published in the year 1603, 
under the title of ** Uranometria," being- 
a complete celestial atlas, or lai^e folio 
charts of all the constellations, with a no- 
menclature collected from all the tables 
of agronomy, ancient and modem, with 
the useful invention of denoting the stars 
in every constellation by the letters of 
the Greek alphabet, in meir order, and 
according to the order of magnitude <rf 
the stars m each constellation. By means 
of these marks the starsofthe heavens may, 
with as great facility, be distinguished 
and referred to, as the several places of 
the earth are by means of geographical 
tables J and as a proof of the usefulness 
of this method, our celestial globes and 
atlasses have ever since retained it ; and 
hence it is become of general use through 
all the literaiy world ; astronomersTin 
speaking of any star in the constellation, 
denoting it by saymg it is marked by 
Bayer, «, or /3, or y, &c. 

Bayer Uved many years after the first 
publication of this work, which he greatly 
unproved and augmented by his constant 
attention to the study of the stars. At 
length, in the year 1627, it was republish- 
ed under a new title, xriz. " Coslum Stelhu 
tum Christianum, that is, the Christian 
atcUated jHeaven, or the Stairy Heavens 



ChristSanized ^ for in tliis vtnk, the ffea# 
then names and ckanicters, or figures of 
the constellations, were rejected and 
others, taken from the scriptures, were 
inserted in their stead, to circumscribe 
the respective consteUattons. But this was 
considered too great an innovation, and 
We find in the later editions of the work 
that the ancient figures and names were 
restered. 

B AYC^TET, in ^ military art; a short 
broad dagsper, formerly with a round ban- 
die, fitted for the bore of a firelock, to be 
fixed there after the soldier had fired ; 
but they are now made with iron han- 
dles and rings, that fto over the muz- 
zle of the firelock, and are screwed fiiat, 
so that the soldier fires with his bayonet 
on the muzzle of his piece, and is ready 
to act against horse. 

BAYS, in commerce, a sort of open 
woollen stuff, having a long knap, some- 
times fKzed, and sometimes not Ulis 
stuff is without wale, and is wrought in a 
loom with two treddles, like flannel. It 
is chiefly manufactured at Colchester and 
Booking in Essex, where there is a hall 
called the Dutch bay hall, or raw hall. 

BEACON, a public signal, to give 
warning against rocks, shelves, invasions, 
&c. 

The corporation of the Trinity-hoose 
are empowered to set up beacons wher- 
ever they shaU think necessaiy, and if 
any destrov or take them down, he shall 
forfeit 100/. or be ipso facto out-lawed. 
There are other beacons put up to give 
warning of the approach of an enemy t 
th^se are made by putting pitch barrels 
upon a long pole, to be set upon an em!, 
nence, so as they mav be seen afiir ofl'; 
for the barrels beinc^ fired, the flame in 
the night time, and the smoke in the daj, 

S've notice, and in a few hours may alarm 
e whole kingdom, upon an aptin>ach- 
ing invasion, &c. 

BEADS, in the arts, are small globules, 
chiefly used for necklaces, and are made 
of peari, steel, garnet, coraT, diamond, 
amber, crystal, paste, glass, &c. There 
is a large trade, chiefly of coral, amber, 
and gla^ beads, carried on with the unin- 
formed inhabitants of the coast of Africa 
and the East India ishmds. Roman Ca- 
tholics make use of beads in rehearsing 
Ihcir prayers, and they are applied to^e 
sanie use amon^ the dervices and other 
religious sects in the East ' 

BsAD, in architecture, a round moxdd- 
ing, commonlj^ made upon the edge of a 
piece ofstuff, in the Corinthian and Ro. 
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aun orden, out or «irved in short em- 
bossments, like beads in necklaces. 

Sometimes a plain bead is set on the 
edge of each fascia of an architrave, and 
sometimes, likewise, an astragal is thiis 
cut. A bead is often placed on the lining) 
board of a door-case, and on the upper 
edges of skirting-boards. 

BEAK, or B^AjL-head, of a ship, that 
part without the ship, before the fore- 
castle, which is fastened to the stem, and 
is supported by the main knee. This 
name is appropriated to ships whose fore- 
castle is square or oblong, a circumstance 
common to all yessels which have two or 
more tiers of g\ms. Id smaller ships the 
forecastle is generally shaped like a para- 
bola, the vertex of which lies immeaiater 
\y above the stem. The strong projecting 
pointed beaks, used by the ancients in 
time of battle, are entirely disused since 
the invention (rfgfunpowder. 

BEAKED, in henudry, a term used to 
express the beak and bill of a bird. When 
llie beak and legs of a fowl are of a difler- 
ent tincture from the body, we say beak- 
cd and membered of such a tincture. 

BEAM, in architecture, the largest 
piece of wood in a building, which lies 
across the walls, and serves to support 
the principal rafters of the roof, and mto 
which the feet of these rafters are fram- 
ed. No building has less than two of 
these beams, viz. one at each end. Into 
these the rirders of the garret roof are 
also framed; and if the building be of 
timber, the teazle tenons of the posts are 
frumed into them. The proportion of 
beams in or near London are fixed by 
statute. 

Bkax compaaa, an instrument connst- 
ing of a square wooden or brass beam, 
having sliding sockets that carry steel or 
pencil points : they are vsed for describ- 
ing large circles, where the common com- 
passes are useless. 

Beams of a »/dp, are the g[reat main 
cross-timbers which hold the sides of the 
ship from falling together, and which also 
support the decks and orlops : the main 
beam is next the main mast, and from it 
they are reckoned, by first, second, third 
beam, &c. : the greatest beam of all is 
called the mid-ship beam. 

Bkax, or RoUer^ among weavers, a long 
and thick wooden cylinder, placed length- 
. ways on the back part of the loom of those 
who work with a shut^e. 

That cylinder, on which the stuff is roD- 
ed as it is weaved, is also called the beam, 
or roller, and is placed on the fore part of 
the loom. 



BBAN. See Vicu. 

BEAR. See Uhscb. 

Beau, in astronomy. See Ursa, 

Beab, in heraldry. He that has -a 
coat of arms, is said to bear in it the se- 
veral charges or ordinaries Uiat are in his 
escutcheon. 

Beab, in gunnery. A piece of ord- 
nance is said to com^ to bear, when it lies 
right with, or directly against, the mark. 

BEAR'S Breech, in botany. See Acajt- 

THCS. 

BEARD, the hair growing on the chin, 
and adjacent parts of the face, chiefly of 
adults and males. 

Various have been the ceremonies and 
customs of most nations in regard of the 
beard. The Tartars, out of a religious 
principle, waged a long and bloody war 
with tlie Persians, declaring them infi- 
dels, merely because they would not cut 
their whiskers, after the rite of Tartary : 
and we find, that a considerable branch 
of the religion of the ancients consisted 
in the management of their beards. 

Ecclesiastics have sometimes been en- 
ioined to wear, and at other times have 
been fqrbid the wearing thex beard; and 
the Greek and Romish churches have 
been a long time by the ears al;>out their 
beards. To let the beard grow, in some 
countries, is a token of mourning, as to 
shave it is the like in others. 

The Greeks 'wore their beards till the 
time of Alexander the Great, that prince 
having ordered the Macedonians to be 
shaved, for fear it should give a handle to 
their enemies : the Romans did not beg^ 
to shave till the year of Rome 454. Nor 
did the Russians cut their beards till with- 
in these few years, that Peter the Great, 
notwithstanding his injunctions upon them 
to shave, was (mliged to keep on foot a 
number of officers, to cut oflr,by vioknce, 
the beards of such as would not otherwise 
part with them. 

Beard of a comet, the rays which the 
comet emits towards that part of the hea- 
ven to which its proper motion seems to 
direct it : in this the beard of a comet 
is distinguished from the tail, which is 
understood of the rays emitted towards 
that part from whence its motion seems 
to carry it. 

BEARER of a bia of exchange the 
person in whose hands the bill is, and 
m favour of whom the last order was 
made. 

When a bill is made payable to the 
bearer, it is understood to be pa^yable ta 
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him in whose hands it is tfter it becom^fl 
diie. 
1S£ARBB&, in l^eraldjy. See Suppobt- 

BEARING, in navigation and ^og^a- 
phy, the situation of one place from ano- 
ther, with regard to the points of the 
compass; or tiie angle which a line drawn 
through the two places makes with the 
meridians of each. 

The bearings of places on the ground 
are usually determined froyn the magne- 
tic needle, in the managing of which con- 
sists the principal part of surveying, since 
the beanng or distance of a second point 
firom a first being found, the place ot that 
second is determined ; or tlie bearings of 
a third pomt from two others, whose dis- 
tance is known, being found, the place of 
the third is determined instrumentally. 
But to calculate trigonometrically, there 
must be more data. 

Brariko, in tlie sea language. When a 
ship sails towards the shore, before the 
wind, she is said to bear in with the land 
or harbour. To let the ship sail more be- 
fore the uind, is to bear up. To put her 
right before the wind, is to bear round. 
A ship that keeps off from the land, is 
said to bear off. When a ship that was 
to windward comes under another ship's 
stem, and so gives her the wind, she is 
said to bear under her Ice, &c. There is 
another sense of this word, in reference 
to the burden of a ship ; for they say a 
ship bearsj when, having too slender or 
lean a quarter, she will sink too deep Into 
the water with an over light freight, and 
thereby can carry but a small quantity of 
goods. 

BcABnro of apiece oftimber^ among car- 
penters, the space either between the 
two fixed extremities thereof, when it 
has no other support, which they call 
bearing at leng^, or between one ex- 
treme and a post, brick wall, &.c. trim- 
med up between tlie ends, to shorten its 
bearings. 

BEAT, in music, a transient grace note, 
struck immediately before the note it b 
intended to ornament. The beat always 
lies half a note beneath its principal, and 
should be heard so closely upon it, that 
thev may almost seem to be struck to- 
gether. 

BiAT ©/ dnmt in the military art, to 

five notice by beat of drum of a sudden 
anger; or that scattered soldiers may 
repair to their arms and quarters, is to 
beat an alarm, or to arms ; also to signify, 
by different manners of sounding a drum, 
that the soldiers are to fidl on the enemy ; 
to retreat before, in, or after an attack ; 



to move, or narch^ from «ne |dsee tot. 
another ; to treat upon terms, or coafer 
with tlie enemy; to peimit the soldiers 
to come out of their quarters at break' 
of day, in. order to repair to their colours^ 
Ice. is to beat a charge, a retreat, a march, 
fcc. 
BEATING gold and tiher. See Golb 

BVATINO. 

BKATiire HmCf in music, a method of 
measuring and marking the time for per- 
formers in concert, by the motion of the 
hand and foot up and down successively, 
and in equal times. Knowing the true 
time of a crotchet, and supposing the 
measine actually subdivided into four 
crotchets, and the half measure into two, 
the hand or foot being up, if we put it 
down with the very beginning of the first 
note or crotchet, and then raise it with 
tfie third, and then down with the begin- 
ning of the next measure, this is called 
beating the time ; and by practice, a habit 
is acquired of making tnis motion very 
equal. Each down and up is sometimes 
called a time, or measure. 

The general rule is, to contrive the ^- 
vbion of the measure so, that eveiy down 
and up of the beating shall ena with a 
particular note, on which veiy much de- 
pends the distinctness, and, as it were, 
the sense of the melody. Hence, the be- 
ginning of every time or beating in the 
measure is reckoned the accented pait 
thereof. 

If time be common, or equtl, the beat- 
ing is slso equal ; two down and two up, 
or one down and one up : if the time be 
triple, or unequal, the beating is also un- 
equal ; two down and one up. 

BEATINGS, in music, those regular 
pttlsative heaving^ or swellings of sound, 
produced in an orgmn by pipes of the 
ssme key when they are not exactly in 
unison, i. e. when their vibrations are not 
perfectly equal in velocity ; not simulta* 
neons and coincident 

BEATS, in music, are certain pulsa^ 
tions of two continued sounds, as in an 
organ, tiiat are out of tune, occasioned b^ 
warring vibrations that prevent coinci- 
dence in any two concords. This phe- 
nomenon Dr. Smith has made the founda- 
tion of a system of temperament In tun- 
ing mumcal instrument^ especially or- 
gans, it is a known thin^, that while a 
eonsonance is imperfect, it is not smooth 
and uniform as when perfect, but inter- 
rupted with verv sensible undulations or 
beats, which, while the two sounds con- 
tinue at the same pitch, succeed on^ 
another in equal times, and in longer and 
longer times, while either of the sounds 
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tpproiches ifraduallj to a peifect conso- 
nance with the other, tin at last the un^ 
chiJattons vanish, and have a smooth and 
unifbtm consonance. These beats are of . 
use in toning an organ to any degree of 
exactness. The beats of two dissonant 
mnn pipes resemble the beating of the 
pulse to the touch : and, like the human 
pulse in a fever, the more dissonant are 
Oie sounds^ the quicker thcy beat, and 
the slower as they become better in tune, 
tin at length they are lost in the coinci- 
dent vibrations of the two sounds. 

Bkats, in a watch or clock, are the 
Mrokes made by the fangs or pallets of 
the spindle of the balance, or of the pads 
m. a royal pendulum. To find the beats of 
Ibe balance in all watches going, or in 
^ne^um of any wheel. Having found 
then^nberof turns which the crown- 
^eel makes in one turn of the wheel you 
feek for, those turns of the crown-wheel, 
Smltiplied by its notches, give half the 
nmnyer of beats in that one tum of the 
vkf^L For the balance or swin^ has 
fm strokes to every tooth of the crown- 
V^el, inasmuch as each of the two pai- 
nts haih its blow against each tooth of 
Me crown-wheel ; whence it is, that a 
pendulum that beats seconds has in its 
crown-wheel only 30 teeth. See Watch- 

WOBK. 

BEAVER, in zoology. See Castos. 
BEAUTY, agenenu term for whatever 
€JDatits in us phasing sensations, or an 
idea of approrotion. 

Hence the notion annexed to beauty 
mvf be distin|^uished into ideas and sen- 
sations ; the rormer of which occupy the 
nmid ; ^e latter affect the heart : thus, 
ma object may please the understanding 
without interesting ^e sense ; and on the 
other hand, we perceive ameable sen- 
taitions, excited by some <£jects, whose 
Ideas are no way relatedto anything that 
it pnuse*^worthy. 

It is on account of these distinctions, 
that the difficulty lies of fixingan univer- 
oal characteristic of beauty, in regard that 
tlie persons vaiy, according to meir dif- 
ferent turns of mind, and hi2>itudes of bo- 
dy ; and cansec[uently the relations of ob- 
ie<:t8 to those ideas and sensations do in 
bke manner vary ; whence arise the dif- 
ferent opinions of beauty in punting, wo- 
ineii) Stc. 

BeautT, in its most extensive sense, 
jgmfpemKp9 be properljr defined, that 
4i|iislity or union of tf^iahties in the ob- 
ejects of perception, whether they be ma- 
terisl, intellectuid, or moral, which is best 
c^c^ilated to excite emotions of pleasure 
in the minds of intelligent creatures. We 

yQL.iit 



say calculated to produce these effects hi 
the minds of intelligent creatures, be- 
cause, although beauty is, like truth, un* 
changeable in itself, it is only in propor- 
tion to the measure of our inteUigenc* 
that we are capable of perceivine and 9tt* 
foying it Hence the distinction between 
beauty and taste ; the former, the object, 
ever existing, ever the same ; the latter, 
the power of perception, fluctuating and 
changing, in proportion to the perfection 
of our organs of sense and the improve- 
ment of our reasoning faculties. That the 
organs of sense vary m their degrees of 
perfection in different men, experience 
every day demonstrates ; that the eye of 
One, the ear of another, the palate, the 
smell, or the touch of athird, is by nature 
formed with more exquisite workman- 
ship than in others, no one can doubt ; 
ana that these organs of sense can be 
again rendered still more correct by their 
particular education or frequent prac- 
tice, is equally certain. Thus the man, 
whose eye has been long accustomed to 
measure distances, shall seldom tie under 
the necessity of recurring to the rule ; 
the accomplished artist shidl in a moment 
discover tne various colours, and the 
proportions ofeachre<juiredto produce 
any complex tint, or, like Apelles, draw 
the line marking the scarcely perceptible 
distinction between excellence and per- 
fection. 

Beau^ as opposed to deformity, is as 
goodness to evil, as truth tofidsehood, or 
as ripht to wrong, and may therefore be 
considered as an outward demonstration 
vouchsafed by the Almighty, to bring us, 
by analogy, to the contemplation of those 
divine attributes by which we are bound 
to regulate our lives in this material 
world, that we may be fitted for that state 
of purity and happiness which we are 
promised in the world of spiritual exist- 
ence. If this concluflion be admitted, it 
is no longer a question why beauty gives 
us pleasure ; it is sufficient that it does so. 

But if mankind are not by nature equal- 
ly endowed with the powers of discri- 
minating or judring of beauty, what is the 
standard or rule by which we are to as- 
certain what is really beautiful, much less 
the different degrees of beauty which 
any g^ven object presents ? for will not 
each man saf, my judgment is right ; 
your*s, inasmuch as you differ from me, 
wrong? 

To this, and similar obiections, we 
should not hesitate to reply thus : Al- 
though no individual can properiy be con- 
sideredacompetent and unerring judge, 
manldnd, in tne aggregate, may: and we 
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can Uierefora tafety rest ntitfied, that 
what the wiseiit, the mott Tirtuout, and 
the most conteroplatiTe men, of aO agea, 
have agreed to aanction by their approv^ 
ia right. Taste may be, for a time, per- 
verted by fashion, meretricioua charma 
nay uaurp the rank of beauty, ostentation 
nay perwnate virtue ; but truth and jus- 
tice will Mt len^ prevail, whilst the fri- 
▼olity or caprice of a day will be soon 
forgotten. 

The surest method therefore, nay, per- 
haps, the only means by which we can 
cjLpcct to perfect our taste, ao as to be 
enabled to relish the higher beauties 
which either the productions <xf nature or 
art present, is by an early and dose ap- 
plication to the study and contemplation 
of those works, which have proved unper- 
vious to the shafts of criticism, and which 
have been the admiration of ages. 

Such are the writings of the best an- 
cient authors, whether in prose or verse, 
such the astonishing remains of Greek 
art, which, long hidden in the bowels of 
the earth, were restored to light under 
the hi^py auspices of Lorenzo de Kedici 
and Leo the Tenth. Next to these, as 
authorities, we may class the best esta- 
blished works of modem date ; and par. 
ticularly those which appeared soon after 
the revival of letters and arts; mankind 
having had, in cases of this description, 
more leisure and opportunity to correct 
the errors and prejudicea to which con- 
tamp orary opinion is subjected, than can 
have been possible with respect to very 
recent prouuctions. 

Inquiries concerning beauty have em- 
ployed the pens of many ingenious and 
learned authors of all ages; the subject, 
however, is, like natuK, inexhaustible, 
and, like her, perhaps, beyond tlie reach 
of human talents ftiUy to comprehend, or 
satisfactorily to explain. Dr. Hutchin- 
Son's theory of beauty ascribes it to •* uni- 
formity amidst variety," (see ** Hutchin- 
son's Inquiry") but another writer (see 
** Reid's Essay on the Intellectual Powers 
of Man," ch. iv.) observes, that beauty is 
found in things so various and so very 
different in nature, that it is difficult to say 
wherein it consists, or what can be com- 
montoall the objects in which it is found. 
Hogarth, in his <* Analysis of Beauty," 
considers the elements of beautv to be, 
fitness, variety, uniformity, simphcity, in- 
tricacy, and quantity : whereas Mr. Burke 
in his *' Inquiry respecting the Sublime 
and Beautiful," excludes, nt)m the num- 
ber of real causes of beauty, the propor- 
tion of parts, fitness, or that idea of utili- 
ty,, which consists in a part's being weU 



adajptcdtoanwetitoeiida; aadalaop^n 
fection. 

Opinions ao contradictoiy may weU jua* 
tify the hjrpotheaia, that beauty ia more 
>eadily feh than described ; and w^ may 
aet down contented, that wc receive light 
and heat from the sun, although ip;nor»nt 
whether it proceeda from a bummg orb 
or a huge atone. 

As the attainment of beanty la a prin- 
cipal aim of the fine arts, the subject will 
neceasarily a(;ainfall under diacussioiy aa 
connected with each of them in particu- 
lar. See Ajlts, Ftne, Pobtbt, Paihti|f»» 
DBAwnra, Sciri.rTvmB,E«eBAViVB,DAVC- 
nre. 

BECHEBA, in botany, a genua of the 
Pentandria Digynia daas and order. Ca- 
lyx five-cleft, superior, with a globttlar 
tube ; coral five Detailed; capsiue two- 
celled, two-valved. One species. 

BECKETS, in sea language, any tbin^r 
uaed to confine loose ropes, tacUea^ or 
spars, in a convenient pbuce: hence beck- 
eta are either lai^ hooks, or short pieces 
of rope with a knot on one end, and an 
eye in the other ; or formed Hke a cir- 
cular wreath ; orthey are a aort of wood- 
en brackets. 
BEE. See Ana. 

Bxsa, mofuiffemeni of. It ia agreed hf 
the most judicious observers, that the 
apiary, or place were bees - are ktptp 
ahould fiu^e the south, and be aitoatedin 
a place neither too hot nor too much cxp 
posed to the cold; that it be nearthe 
manaion-house, on account of the conipe- 
nience of watching them ; but ao aitoated. 
aa not to be exposed to noisome smella^ 
or to the din of men or cattle ; that it be 
surrounded with a wall, which, howeveiv 
should not rise above three feet high; 
that, if possible, a running stream be near 
them ; or if that cannot be, that water be 
brought near them in troughs, aa they 
cannot produce either combs, honey, or 
food for their mag^ts, without water ; 
and that the garden m which the apiaiy 
stands be welTfumbhed with such plants 
as afford the bees plenty of ffoodpaatnre. 
Furze, broom, mustai^, ck>ver* heath* 
&c. have been found excellent for ^lia 
purpose. Hives have been made of dif- 
ferent materials, and in different foxms, 
according to the fancy of people ofdif- 
ierent aees and countries. Not anfy 
straw, wnich experience now ]>roves to 
be rather preferable to every thing else, . • 
but wood, nom, glass, Sic. have been uaed 
for the construction of them. Single box 
hives, however, when properly made, an- 
swer ven* well, and when painted last 
long. They have several advantages 
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•boTe ttfaw hives ; they are quite cleanly, 
and always ttand upright ; the;ir are proof 
against mice, and are cheaper in the end 
than straw hives, for one box will bat as 
long as three of them. They are, how- 
ever, rather colder in winter ; but a pro- 
' per covering will prevent all danger from 
that quarter. Straw hives are ea^est ob. 
tained at first, and have been used and 
' recommended by the best of bee-masters. 
If the swarm be early and large, it will re- 
- quire a large hive ; but if otherwise, the 
mve should be proportionably less. If 
tiM bees appear to want more room, it 
can easily be enlarged by putting a roll 
or two beiow it ; but if it be heavy enoug^h 
lor a stock hive, it will do, although it 
should not be quite full of combs. Any 
person (says Mr. Bonner) who intends to 
er6ct an apiary, must take particular care 
to have it filled with proper inhabitants. 
He must be peculiar^ i(|tentive to thj% 
as all his future profit and pleasure, or 
loss and vexation, will, in eeneral, depend 
upon it He must, therefore, pa^ the ut- 
most attention to tiiie choice or his stock- 
hives; for ^he man who takes care to 
keep good stock-hives will g^n consi- 
der^ly by them ; but he who keeps bad 
•nes will, besides a great deal of trouble 
tod little or no success, soon become a 
broken bee-master. In September every 
•tock^ve ought to contain as much ho- 
ney as wifl supply the bees with food till 
June following, and as many bees as will 
]»t|serve heat in the hive, and therefore 
resist the severi^ of a cold winter, and 
•act as so many valiant soldiers, to defend 
the community from the invasions of fo. 
reisp enemies in spring. They should 
be full of combs, and wellstored with bees 
and honey, and should weirh at least 3016. 
«ach; if heavier, so much Uie better; for 
light hives run a great risk of perisfainff 
b]^ fiunine, unless the bees are supplied 
with food ; whereas a well-chosen hive 
ef3(M». weight, allowing 13/6. for the 
empty hive, bees, comb, &c will con- 
Uan ISIb, of honey, which will suppty the 
bees with food tm June ; a time when it 
ttiay be presumed they will find abun- 
dance of provisions for themselves among 
the flowers. When a choice can be ob- 
tamed, the youngest hive should always 
be preferred, because old hives are liable 
to vermin and other accidents. But al- 
though a hive should be four or five years 
old, it should not be rejected, if it possess 
these two essential qualities, i^enty of 
bees and abundance of honey. 

Bees first swarm in May or in the end 
«f • April ; but earlier or later according 
to the warmth of the season. They seH^ 



dom swarm before ten in the morning, 
and seldom later than three in the after- 
noon. We may know whei) thev are 
about to swarm, by clusters of them hang- 
ing on Uie outside of the hive. But the 
most certain sig^ is when tjie bees re- 
frain from going into the fields, though 
the season be inviting. Just before they 
take flight there is an uncommon silence 
in the hive : after this, as soon as one 
takes flight, they all follow. Before the 
subsequent swarming there is a g^at 
noise in the hive, which is supposed to 
be occasioned by a contest whether the 
young or old queen should go out. When 
the bees of a swarm fly too high, they 
will descend lower upon throwing hand- 
fuls cnT sand or dust among them, which 
they probably mistake for rain. For the 
same purpose it is usual to beat on a ket- 
tle or firying-pan ; this practice may have 
taken its rise from observing that thun- 
der, or any great noise, prompts bees in 
the fields to return home. As soon as 
the swarm is settled, the bees which com- 
pose it should be got into a hive with all 
convenient speed, to prevent their taking 
wing again. If they settle on a small 
branch of a tree, ea^ ta come at, it may 
be cut ofl'and laid upon a cloth, the hive 
being ready immediately to put over 
them. If me branch cannot be conve- 
niently cut, the bees may be swept from 
ofl" it into Ae hive . Lodge but the queen 
into the hive, and the rest will soon fol- 
low. If the bees must be considerably 
disturbed in order to get them into a 
hive, the most advisable way is, to let 
them remain in the place where they 
have pitched till the evening, when there 
is less danger of their taking wing. If it 
be observed that they still hover about 
the tree that they first alighted upon, the 
branches may be rubbed with me, elder 
leaves, or any other thing distasteful to 
them, to prevent tHeir returning to it. 
The hive employed on this occasion 
should be cleaned with the utmost care, 
and its inside rubbed with fragtant herbs 
or flowers, the smell of which is agreea- 
ble to the bees, or with honey. The hive 
should not be immediately set on the 
stool where it is to remain, but kept near 
the place at which the bees settled till 
the evening, lest some stragglers should 
be lost. It should be shaded either with 
boughs or with cloth, that the too great 
heat of the sun may not annov the bees. 
We sometimes see a swarm of^bees, after 
having left their hive, and even alighted 
upon a tree, return to their first abode : 
this never happens but when the yoong 
queen did^iot come forth with them, for 
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wtntof stren^y or perhaps courage to 
trust to her wings for the first time, or 
possibly fVom a consciousness of her not 
Deing impregnated. 

When a swarm is too few in number for 
a hive, another may be added. The usual 
method of thus uniting swarms is very 
easy; spread a cloth at night upon the 
ground, close to the hive in which the two 
oasts or swarms are to be united, lay a 
•tick across this cloth, then fetch the hive 
with the new swarm, set it over the stick, 
^e a smart stroke on the top of the hive, 
and idlthe bees will drop down upon the 
cloth in a cluster ; this done, throw a^de 
the empty hive, take the other from off 
the stool, and set this last over the bees, 
who will soon ascend into it, mix with 
those alread}r there, and become one and 
. the same family. Others, instead of strik- 
ing the bees down upon the cloth, place 
with its bottom upmost the hive in which 
the united swarms are to live, and strike 
the bees of the other hive down into it 
The former of these hives is then restored 
to its natursl situation, and the bees of 
both hives soon unite. If some bees still 
adhere to the other hive, they may be 
brushed off on the cloth, and they will 
soon Join their brethren. Or we may take 
. the fulowing method, which gives less 
disturbance to the bees; set, with its 
mouth upmost, the hive into which the 
Toung swarm has been put, and set upon 
It the other hive. The oees in the other 
bive, finding themselves in an inverted si- 
tuation, will soon ascend into the upper. 
A large swarm may weigh 8^. and so gnu* 
dually less to lib. : consequently, a veir 
good one may weigh 5 or 6^. All such 
as weirii less than 4^. should be strength- 
ened, oy uniting to each of them a less 
numerous swarm. 

Providence has ord^ned that insects 
which feed on leaves, flowers, and green 
succulent plants, are in an insensible or 
torpid state, from the time that the winter's 
cold haa deprived them of the means <^ 
•ubttstence : thus the bees, during the 
winter, are in so lethargic a state, that 
BtUe food supports them ; but as the wea- 
ther is veiy changeable, and every warm 
or sunny day revives them, and prompts 
^em to return to exercise, food becomes 
necessaiy on these occasions. 

Many hives of bees which are thought 
to die of cold in winter, in trutli, die of 
famine, when a nunv summer has hinder- , 
jed the bees from laying in a sufficient 
store of provisions. The hive^ should 
therefore be carefully examined in au- 
tomiiy and should then weigh ajt least 18 



pounds. The conmion practice is^ to feed 
them in autumn, givii^ them aa much 
hone^ as wlD bring the whole weight of 
the hive to near ^ pounds. The eaaedfc 
and most rational method is, to set under 
the hive a plate of liquid honey, with m 
pa{>er pierced full of holes, throuek 
which tne bees wiB suck the honey witti- 
out daubing themselves. In case hoaef 
cannot be procured, a mixture of blown 
sugar, wetted with strong beer, will tm^ 
swer every purpose. Anollier circum* 
stance, which may render it ireiy necessa* 
ry to feed the bees is, when several days 
of bad weather ensue immediate^ after 
they have swarmed ; for then^ being des- 
titute of every supphr beyond what they 
. carried with tnem, they may be in grf st 
danger of starving. In this case, honey 
shouJd be given them in proportion to 
the duration of the bad weather. In this 
country it is usual, in seizing the stores 
of these little animals, to rob them also 
of their lives. The common method is^ 
that when those which are do<Mned for 
slaughter have been marked out, (whidi 
is generally done in September,) a hole is 
dug iiear the hive, and a stick, at the end 
of which is a rag that has been dipped in 
melted brimstone, being stuck in that 
hole, the rag is set on fire, the hive is im» 
mediately set over it, and the earth is in- 
stantly thrown up all around, so that none 
of the smoke can escape. In a quarter 
of an hour all Uie bees are seemingly 
dead, and they are rendered soon alter 
irrecoverably so, by being buried in the 
earth that is returned back into the hole. 
By this last means it is that they are abso- 
lutely killed ; for it has been found by ex- 
periment, that all the bees which have 
been affected only by the fume of die brim- 
stone recover again,exceptinjr such as have 
been singed or hurt by ttie flame. Hence 
it is evident, that the fume of brimstone 
might be used for intoxicating the bees» 
with some few precautions. The hcavi- 
est and the lightest hives are afike treats 
ed in this manner; the former, because 
they jTield the most profit, with an inune- 
diate return ; and the latter, because they 
would not be able to survive the winter. 
Those hives, which weigh from 15 to 20 
pounds, are thought to be the fittest £» 
keeping. Various methods have also 
been adopted in En^^land, to attain the 
desirable end of getting Uie honey and 
wax without destroying the bees; tiie 
most approved of which is Mr. Thoriey'a^ 
who, in his *< Inquiry into the Nature, Or- 
der, and Government of Bees,*' thinl^ co- 
lonies preferable to hivesi He tells n% 
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fhatlie basin some sutnmen taken two 
boxes filled with honey from one colony, 
and yet safHcient store has been left for 
ibeir maintenance during the winter, each 
box weigbing 40 pounds. His boxes are 
jnade of deal, and an octagon, being near- 
er to a sphere, is better than a square 
form; for as the bees, in winter, lie in a 
round bod^ near the centre of the hive, 
a due heat is then conveyed to all the out- 
psKSL The dimensions which Mr. Thor- 
ley, cftermany years experience, recom- 
.mends, f<nr the boxes, are 10 inches in 
depth, and 12 or 14 inches in breadth in 
tbeiittide. 

Tl»e best and purest honey is that 
Vhieh is gathered in the first five or she 
weeks: and in boxes of less dimensions, 
we may Uke within a month, provided the 
season be favoqrable, a boxfiil of the finest 
lioney. The top of the box should be 
made of an entire boards a fiill inch thick 
after it has been planed, and it should 
|»roj^<^ on all sidea^ at least an inch be- 
yona the dimensions of the box . In the 
mj^dlecl'thistop there must be a hole 
^ ihre-hicbes square, for a communication 
! between the boxes ; this hole should be 
covered with a sliding shutter, of deal or 
ehn, running easily in a groove over the 
back window. The eight pannels, nine 
inches deep, and three quarters of an 
inch thick when planed, are to be let into 
the top, so far as to keep them in their 
proper places, to be secured at the cor- 
. ners with plates of brass, and to be cramp- 
ed with wires at the bottom, to keep them 
•firm; for the heat in summer will try 
their strength. There should be a riass 
window benindf fixed in a frame, vMk a 
.thin deal cover, two small brass hinges, 
and a button to &sten it This wixidow 
will be sufficient for inspecting the pro- 
gress of the bees. Two brass handles, one 
on each side, are necessaiy to lift up the 
box; these should be fixed in with two 
thin plates of iron, near three inches long, 
•o as to turn up and down, and put three 
inches below the top boaid, which is nail- 
ed close down with sprigs to the other 
niofthe box. Those who choose a 
e within, to which the bees may fas. 
ten their c<Hnb8, need only use a couple 
of deal sticks, of an inch square, placed 
across the box. One thing more, which 
peifects the work, is a passage four or 
five inches long, and less than half an 
inch deep, for the bees to go in and out 
tit the bottom of the box. In keeping 
bees in c<donies, a house is necessary, or 
at least a shade ; without which the wea- 
^icr, eipeciaUy the heat ofthe sun, would 



soon rend the boxes to pieces. Th^ 
house may be made of any boards, but 
deal is the best ; and it must be painted, 
to secure it from the weather. The 
length of it, for six colonies, should be 
full twelve and a half feet, and each co- 
lony should stand a foot distant from the 
other., It should be three and a half 
feet high, to admit four boxes one upon 
another; but if only three boxes are em- 
ployed, two feet eight inches will be suf- 
ficient Its breadth in the inside should^ 
be two feet The best time to plant the 
colonies is, either in spring, with new 
stocks fuU of bees, or m summer, with 
swarms. If swamisare used, procure if 
possible twaof the same da^ ; hive them 
either in two boxes, or in amveand abox; 
at night place them in the bee-house, one 
over the other, and with a knife and a lit- 
tle lime and hair stop close the mouth of 
the hive or upper box, so that not a bee 
may be able to go in or out but at the. 
frtmt door. WiS^in a week or ten days, 
the combs will appear in the boxes ; but 
if it be a hive, nothing can be seen till 
the bees have wrought down into the box. 
Never plant a colonv with a single swann. 
When the second box, or the box under 
the hive, appears fiill of bees and com^s, 
it is time to raise the cdony . This slibtild 
be done in the dusk ofthe evening, and 
in the following manner : 

Place the empty box, with the sliding 
shutter drawn back, behind the house, 
near the colonv that is to be raised, and 
at nearly the height of the floor : then 
liflingup the colony as quickly as possible, 
let the empty box be put into the place 
where it is to stand, and the colony upon 
it ; and shut up the mouth of the then 
upper box with lime and hair, as directed 
berore. When, upon looking through the 
windows in the back of the boxes, the 
middle box appears full of combs, and a 
quantity of honey sealed up in it, the low- 
est box half full of combs, and few bees 
in the uppermost box, proceed thus: 
About five unlock in the evening, dn\t 
^ose with the mallet the sliding shutter 
under the hive or box that is to be ta- 
ken from the colony. If the combs are 
new, the shutter may be forced home 
without a mallet ; but be sure it is close, 
that no bees may ascend into the hive or 
box to be removed. After this, shut 
close the doors of the house, and leave 
the bees thus cut off from the rest of 
their companions, for half an hour or 
^ore. In this 8pace> having lost their 
queen, they will nil themselves with ho- 
ney, and be impatient to be set at liberty. 
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% in this intei'valyvpon enumnlni^ the 
box or bozet beneath, aU appetrt to be 
quiet in them, it is a sign that the queen 
M there, and in safety. Afterwards raise 
the back part of the hive or box so far, 
bjr a piece of wood slipped under it, as to 

Sre the prisoners room to come out, and 
tf will return to their fellows: then 
lifbng the box from off the colonj, and 
turning its bottom upmost, corer it with 
acloth an night; and the next morning, 
when this clotii is remored, the beesthiit 
have remained in it wiU return to the oq- 
kmv. Thus.a box of honej is procured, 
and all the bees are preserved. 

Bees have various enemies ; mice 
should be guarded against, by diminish- 
ing the entrance into the hives when the 
cold comes on, and the bees are less s61e 
to defend themselves ; and the hives may 
he placed in such, a manner, that it wiu 
be impossible for the mice to reach them. 
Spiders and caterpiUais are veirdestrac- 
tive to bees ; two spe^es of the latter, 
called the wax-worm, or wax-moth, and 
bee-worm; because they ieed on wax, lay 
their eggs in the hive, which turn to mag- 
gost, that are very prejudicial to the bees. 
In consequence ot the increasinpf depre- 
dations of these insects witbm a few 
years, the quantity of honey brought to 
our markets has materially decreased. 
Hives of bees that have swarmed more 
than once,^ and such as conjtain little ho- 
ney, are most exposed to these insects ; 
for the empty combs serve them for ihel- 
ter, and the wax supplies them with food. 
These hives shoukl be cleaned at least 
once a week ; and the stools on which 
they rest, where the moths are laid by • 
the bees, should be cleaned eveiy morn- 
ing. But they cannot be entirely destroy- 
ed, without taking away the infected hive, 
removing the Bees, and cleansing it of the 
moths, before it is restored to iu former 
occupiers. Bees are often troubled with 
lice, which may be destroyed by strewinr 
tobacco over them. The depredations ot 
birds, and particularly of the king-bird 
(muscicapa tvrannus,) sfaouldbe camully 
prevented. Ants, wood4ice, and earwi|^ 
are also enumerated among the enemies 
of the bees. Mr. Keys says, " the earwigs 
steal into the hives at night, and dra^ out 
bee after bee, sucking out their vitals, 
and leaving nothing but their ddns or 
scalps, like so many trophies of their 
butchenr." Wasps and hornets are also 
formidable enemies that bees have to en- 
counter. SeeDoddHgreonthecuUureo/Btietf 
and also, Apiakt, and Ans, of this work. 

BEECH. SeeFAAtrs. 



BEEK, a fermented liquor, made gene- 
rally from some farinaceous grain, p«r« 
ticulaily from prepared bariey or waadt 
The mode of makmg beer will be found 
under the article BBswiiie. It may be 
observed, that, during the scarcity of 
grain in this country, auffar, treacle, and 
melasses, were frequent^ used as a sub- 
stitute for malt. We aliall m this place 
-describe a machine that has obtained 
pretty general use in the pnbfic-ho^iaea in 
and near the metropohi, tiM. the • 

Bexb pttmp. The plate eXpkinathe 
construction of a set of be^ pumps, as 
made by Mr. Thomas Rowntree, engine, 
maker, Bkokfriais road : the pumps are not 
of the common construotkNi, hut simillkr 
to that made use of in hi&extinguishingeh- 

Sine : they are doublej and throw out die 
quor 9t either motion of^e hamBe. Pi* 
Ipres 4 and 5 are two sections of a pump at 
right angles to each other : i^. 4 bebyf a 
section through the dotted line A B, ng. 
5 : Slid fig. 5 a section throueh C D, 11^. 
A : the same letters are used in both fi- 
gures E E : F F B a brass cylinder wkh 
a flanch, E E (dotted in fig. 5) in fronft : 
O G, fig. 4^ is a cover screwed to the ^- 
Under with a stuffinr box n in the oentre, 
to receive the spindle H : I is a partation 
in the cylinder, with a packing at a, to 
embrace the spindle, and make a t^t 
joint, this has. two valves, d, d^ shutting 
downwards upon hoitB made in the para- 
tion : K b the suction pipe, bringing K- 
.quor to the lower division of the cylinder, 
but has no other communication with the 
upp^r, but the two valves, b,d: L is the 
piston fixed to the spindle, and fitting the 
cylinder tight all round, so ss to divide the 
upper part into two other parts : ^^are 
copper pipes, to convey the liqoor from 
the upp«r half of the cylinder to a cham- 
ber N, and its return is prevented hf 
valves r> h, on the ends of the pipes : O 
is the forcing pipe screwed to the cnamber 
N; when ti^ piston is moved by the han- 
dles on the ena of its spindle towards b ; foir 
instance, the valve b will be shut, and the 
liquor on that side, finding no other pat- 
sage, nasses throiurh the pipe e and vahre 
^, and into the chamber lit >^tMi is co»> 
veyed by means of the fbrce pipe O, 
where reauired : the same motion of the 
piston, enlarging the space on the side d^ 
shut the valve A at the end of the pipe /, 
and formed a vacuum: the pressure ef 
the atmosphere upon the suraice of tte 
liqi^or, in which tiie end of K is immerse^ 
forces it throu^ the pipes, opens the 
valve 4 and restores the equilibrium. The 
operation it exactly the sime when the 
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pirtoh is iBOvted in the o6ier direction 
mm Liod: the liquor spoing^ to O through 
f, and coming frcnn K through b. Three 
«f these pumps are mountedin a frame, as 
afaewn in fiRUi^es 1 and 3, which is inclosed 
in a box, with a circular top A B, and the 
handles a, 6, c, project ihroughit: the 
sttcdon-Dipes d, e,f, go through the floor 
into die cellar below : the force-pipes 
firom the top of the pumps are bent, and 
come through the side of the box where 
the pots are held to be filled: A is a small 
cistern to receive the waste, which is 
oonreyed by a pipe to a waste butt in the 
odbr : th^ soction-p^es pass throu^ the 
flooiV And ire cainea alonff the ceiling 
until just over the butt; tbej are then 
bent down, and Jointed to the cock drove 
into the butt in ^e usual manner : the 
jupesare of lead, half an inch bore, and 
rery thin, so that they can be bent (with- 
cmt b reak ing ) to reach any particular 
place ; they are connected with the cock 
by a screw joint, shewn in fig. 3 : A B is 
the brass cock ; its outer end B cut into 
screw, and the bore enlargied to form a 
socket for a short brass pipe D, soldered 
to the leaden one : a piece of leather put 
between the end of the cock and the shoul. 
der of D makes a tight joint ; these are 
kept together by a collar E, embracing the 
shoulder of D, and screwing upon the 
end of the cock : e is a stub projecting 
from it, by which it is turned. The pis- 
ton of tide pump consists of three plates, 
figures 4 and 5 : the middle one (which 
should be called the piston) b cast in a 
piece with the spindle, and fits the cjrlin. 
der. as tnie as posnble without touching; 
then square pieces of leather are put on 
each sKle of the piston, to form the joint, 
and a thin plate of metal put on over the 
leathers, atnd screwed to the piston, (as 
shewn at L,fi^. 4,) holds it all fast The 
body of the piston, as we hove said be- 
fore, fits the cylinder as close as posftble : 
the leathers are about an half inch big- 
f^r all round, so that, when they are put 
into the cylinder, their edges will turn up 
all round, and form a dish; and its elasti- 
city, pressing against the c^Under, pre- 
vents any of the liquor getting through ; 
the two outside plates must be the thick- 
ness of the leather less all roimdthan the 
cylinder, and their use is, to keep the 
edges of the leather up against the cylin- 
der, and to hold the four screws bv which 
the leather is fastened. The back of the 
spindle opposite the piston must have a 
packing or Kemp drove into the space a 
Dehitxd It, to make all tight, and the metal 
edges of the partition, I, should fit it as 



dosely as possible to work fVee: die 
valves are pieces of leather fiutened at 
one side of the hole^ and a piece of brsss 
is rivetted to them, to make them heavy 
enou|;h to fall, and prevent the leather 
bending by the pressure of the column of 
Mquor : the top o^ the cylinder at N is 
filed flat, and the chamber, which is s 
square prism, placed on it with leather 
between, and the hd is put on the upper 
part, and all screwed together b^ nmr 
long screws, going through the hd,and 
the comers of the chamber, and tapped 
into the cylinder below. When these 
vUves want repairing, the four screws are 
taken out, and the lid can then be re- 
moved. To come at the valves d, c^ the 
cylinder Jid G G can be removed, by tak- 
ing out five screws; the lid has a hole 
turned in its centre, which fits the spindle 
H as close as possible : the hole after- 
wards enlarges, and has a piece of lea- 
ther (represented by the dark part, ^, 
4,) bent into a cup, so as to embrace i& 
spindle : the learner is kept in his place 
by a perforated screw it, tspped into a 
projecting part of the lid, and pressing on 
the leather; the suction-pipe & of the 
pump is joined to the leaden pipes by a 
screw jomt K, so that it can be separated, 
• occasionally to remove the pump nom the 
frame. 

BEE&TlNGS, a teim used W countxy- 
people for the first milk taJLen from a cow 
after calving. 

BEET. See Bsta. 

BEETL£. See Scababjbus. 

BssTUB also denotes a wooden instru- 
ment for driving piles, &c. 

It is likewise called a stamper, and by 
paviors a rammer. 

BEGGAR, one who begs alms. 

Beggars, pretending to be blind, Isrne^ 
&c. found begging in the streets, are to 
be removed by constables ; and if they 
refuse to be so removed, shall be public- 
ly whipt. 

BEGONLA, in botany, a genus of the 
Konoecia Polyandria dass and order. 
Natural order of Holoracae. Incertc, 
JuBsieu.- Essential character : male calyx 
none ; corolla many-petalled; stamens nu- 
merous. Female calyx none ; corolla ma- 
ny-petalled, superior; csMule winged, 
manv-seeded. There are 33 species. The 
whole plant in the Begonias is fleshy. 
The stem in roost of the species is herba- 
ceous; but some of them are stemless. 
They are natives of Asia and America, 
within the Tropics. Three species have 
been found on the islands near the coast 
of Africa, but none on that continent 
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BlfiRMENISTS, in chiudi hiftolyy ft 
•ect of Cbristkns, who derive their name 
from Jacob Behmen, a German mystic and 
enthuaast, whose dittin^puishing teneu 
were» that man has the immortal spark of 
life which is common to anrels and de- 
vlb; that divine life of the lignt and spirit 
«fSod makes the difference between an 
fcnfi;el and devil, the latter having distin- 
ruiAed this divine life in himself; but 
3iat man cnn onhr attain to the heavenly 
life of the secona principle through the 
new birth of Jeaus Christ : that the life 
of the third principle is of the eztemal 
and visible worid. Thus, the life of the 
first and third principles is common to aU 
men, but the hfe of the second princtpla 
only to a true Christian or child of Qod. 
Behmen was a pious man, and his princi- 
pies were adopted by our countryman 
William Law, a worthy divine (tf the 
church of England; but m general, to a 
bye-stander, the Behmenites seem to tjy 
how they can talk on religion so as not to 
be intelligible. 

BBJiARIA, in botanjr, so called in ho- 
nour of a Spanish botanist, a genus of the 
Dodecandna Monogprnia class and order. 
Natural order of Bicomes : Rhododen- 
dra, Jussieu. Bssential character : calyx 
aeven-ckft i petals seven ; stamina four- 
teen; berry seven-celled, many-seeded. 
There are two species found in New Gra- 



BEING, in metaphysics^ includes not 
only whatsoever actually is, but whatso- 
ever can be. The various kiiidscf beings 
have been referred into three distinct 
classes, and they have been conaderedas 
either substances or modes, finite or infi- 
nite, and natural, artificial, or moral N». 
tural beings are all those thingps that have 
a real ana proper' existence in the uni- 
verse, and are conmdered as formed and 
ordained by God the Creator ; such are 
men, beasts, trees, kc. Aitificial beings 
are made by the contrivance or opera- 
tions of men, whether they are of a more 
coiporeal nature, such as houses^ statues, 
&e. or whether they relate to intellectual 
matters, as words, sdenceik verse, &c. 
Moral beings are those whicti belong to 
the conduct and government of intelli- 
gent creatureiL . or creabires endowed 
with understanmngand volition, consider- 
ed as lying under obligations to particu- 
lar actions. 

BELL, a well known machine, ranked 
by musicians among the musical instru- 
ments of percussion. 

The metal is usually composed of three 
parts of copper and one part of tin. Its 



eohmr ii greriah-white ; it i» vety h»ft$ 
sonorous, and elastic. The greater {Mit 
of the tin may be separated by mettinfl^ 
the alloy, and then pouring a fittle water 
on it The tin decomposes the water, is 
oxidised, and thrown upen the aut&ecu- 
Accordinffto 8wedenbi|Xg, the Engli^ 
bell-metal is usually made from the sea* 
riae of the brass gun foundiy, melted over 
again. The proportion of tin in beB- 
metal varies. Leas tin bused for chut^ 
bells than dock-bells ; and hi smaD beBiL 
as those of watchea, a Ut^ zinc is added 
to the alloT. Accor<4iiig to Geri>ert, the 
conch of the East Indians is composed of 
tin and copper, in the aame prqxntioni at 
in bell-metal. 

The constituent parts of a>b^ are, the 
body or barrel, the clapper on the inside, 
and the ear or cannon on Which it hangs 
to , a large beam of wood. 

The sound of a beUconnsts in a vibra- 
tory motion of its parts, much Hke that 
of a muncal chord. The stroke of the 
clapper must necessarily change tke 
figure of the bell, and of a round make k 
oval; but the metal having a great de. 
gree of elasticity, that part wul return 
back .again which the stroke di^e 
farthest off from the centre, and that 
even some small matter nearer the centre 
than before ; so that the two parts, which 
before were extremes of the longest di- 
ameter, do then become those of the 
shortest : and tibus the external suifoce of 
the bell uiideivoes alternate changes of 
figure, and by that means gives thai tre- 
mulous motion to the air, in which the 
sound consists. 

M. PerrauK asserts, that the sound of 
the same bell is a compound of the sound 
of the several parts of it ; so that where 
the parts are homogeneous, and the di- 
mensions of the figure uniform, there is 
such a perfect mixtut'e of all these sounds, 
as constitutes one uniform, smooth, even 
sound, and the contrary circumstances 
produce harshness. To confirm this, he 
observes the different tone of the bell^ 
according to the part of it that is sttucks 
and yet, strike it where you will, there it 
a motion of' all the parts. He tiierefere 
considers bells as composed of an infinite 
number of rings, which have different 
tones, according to their different dimen- 
sions, as chords of different lengths have, 
whiph, when stnick, the vibnftionsof the 
parts immediately struck determine the 
tone, being supported b;^ a sufficient 
number of consonant tones in other parts. 

It has been found bv experience, that 
bells are heard fiuther, if placed on 
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jAakoBi thMi on hills, and still farther in 
vidHes than ^n pLuns ; the reason of 
which raaj be eaaly comprehended, by 
considering, that tne higher the sono- 
rous body is, the medium is the rarer, 
and consequently receives the less im- 
pulse, and the vehicle is the less proper 
to convey it to a distance. 

The bell-ibunders distinguish two sorts 
of proportions, viz, the simple and the re- 
lative. The simple proportions;ire those 
which ought to be between the several 
parts of a bell, and which experience has 
shewn to be necessary towards rendeiing 
is sweety sonorous. The restive pro- 
portions are thoto which establish a re- 
quisite relation between one bell and an- 
other, so that their combined sounds may 
effect a certain determined harmony. 

The use of bells4s very ancient, as well 
as extensive. We find them among the 
Jews, Greeks, Romans, Christians, and 
Heathens, variously applied, as on the 
necks of* men, beasts, birds, horses, 
sheep ; but chiefly hung in buildings, 
either religious, as in Churches, temples, 
and monasteries ; or civi^ as in houses, 
markets, baths; ^r military, as in camps 
and frontier towns. 

When they were first invented, or who 
introduced them into the Christian 
church, is not at present known : but it 
appears that they were employed in the 
eastern church in the hmtn century, 
when Upcus Patriciacus, Duke of Venice, 
made a present of a set to l^chael, the 
Greek emperor, who built' a tower to the 
church of Sancta Sophia, in which to 
hang them. 

BELLARDIA, in botany, a genus of 
the Tetrandria Monog3mia class and or- 
der :calyx four-cleft, superior; nectary 
with a tbur-lobed maigm surrounding 
the s^e ; ci4>sule two-celled, many- 
seeded. ' One species', found at Cayenne. 

BELLES iettre»i generally considered 
as synon3anous with polite literature i 
they include the origin and structure 
of the various kinds oflang^age ; of^^ram- 
mar, universal and particular, criticism^ 
rhetoric; history in its several depart- 
ments, and all the different kinds of poe- 
try. DiflTerent authors have included dif- 
ferent departments , of literature under 
this geneiil term. The reader may be 
refened to Blair's Lectures, a^ including 
almost every thing that Is necessary for a 
student to be informed of on the subject 
See CRmcisv, Gbaxmab, ^oetbt. Rhe- 
toric, &c. 

BEIXIS, in botany, common daUy, a 
g^nus of the Syng^nesia Polygamia Su- 
perflua class and ordcx. Natural order 
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of Compositae Discoidex. Cor3rmbifet3e ; 
Jussieu. Essential character ; calyx he- 
mispheric, with equal scales ; a^eds ovate, 
with no down ; receptacle naked, coni- 
cal. TOere are only two species, with 
many varieties ; viz. B. perennis, or com- 
mon daisy, is sufliciently distinguished by 
its perennial root, is a native of most 
parts of Europe in pastures ; flowers al- 
most all the year, and shuts up close eve- 
ry night, and in wet weather. The taste 
of the leaves is somewhat acrid : in some 
countries, however, it is used as a pot- 
herb. The roots have a penetrating pun- 
gency. It is ungrateful tp cattle, and even 
to geese ; it occupies therefore a large 
share of pasture lands, to the exclusion 
of grass and profitable herbs. B. annua 
is a low plant, seldom rising more than 
three inches high, with^an upright stalk, 
having leaves on Uie lower part, but the 
upper part naked, and supporting a sin- 
gle flowerlikethatof the common daisy, 
though smaller. Native of Sicik, Spain, 
about Montpelier, Verona and Nice. 

BELLIUM, in botany, a genus of the 
SyngenesiaPolvgamia Superaua class and 
order. Natural ordet of Compositx Dis- 
coideae. Coiymbifbrae, Jussieu. Essential 
character: calp: with equal leaflets; 
seeds conic, with a chaffy eight-leaved 
crown, and awned down ;^receptacle na- 
ked. There are only two species, viz. B. 
bellidioides, has the habit of the daisy, 
thgugh it differs essentially from it in 
having a down to the seed. Native of 
Italj about Rome, and in the island of 
Majorca. B. minutum, is one of the 
smallest of plants. This plant, examined 
with a glass, appears to have hairs scat- 
tered over it Native of the Levant. 

BELLONIA, in botany, so named in 
honour of Pierre Belon, a famous French 
physician, a genus of the Pentandria Mo^ 
no^nia class and order. Natural order 
of Rubiaceae, Jussieu. * Essential charac- 
ter : corolla wheel-shaped ; capsule one- 
celled, inferior, many-seeded, beaked 
with the calyx. There are but two spe- 
cies, tv'z. B. aspera, is a shrub ten or twelve 
feet in height, sending out many laterml 
branches ; flowers in loose corymbs. This 
species is yet little known, and, accord- 
ing to Swartz, has been seen only by 
Plumier. It is very common in several 
warm islands in America. 

BELLOWS, a machine so contrived as 
to agitate the air with great briskness, ex- 
piring and inspiring it by turns, and that 
only from enlarging and contracting its 
capacity. 

This machine is used in chambers and 
kitchens, in forges, fumaoeflf and founde- 
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Ties, to blow up th« 6re ; it serves also 
£at orgtua and other pneumatic instru- 
ments, to pve them a proper degree of 
air. All these are of vanous construc- 
tions, according to Uieir different pur- 
poses, but in general they are composed 
of two flat boards, sometimes of an oval, 
aometiroes of a triangular figure. Jwo 
or more hoops, bent according to the 
figure of the boards, are placed between 
them; a piece of leather, broad in the 
middle, and narrow at both ends, is nail- 
ed on the edges of the boards, which it. 
thus unites together: as also on. the 
hoops which separate the boards, that 
the leather may the easier t)pen and fold 
again ; a tube of iron, brass, or copper, is 
listened to the undermost board, and 
there is a valve within that covers the 
holes in the under board, to keep in the 
air. 

The action and effect of bellows .of eve- 
ry kind, whether constructed of leather 
or wood, Wi ought by men, by steam, or 
by water, depends on this, that the air 
which enters them, and which they con- 
tain when raised, is again compressed in- 
to a narrower space when they are cloa- 
edi As the air flows to that place where 
it meets with the least resistance, it must 
of necessity fly out of the pipfe with a ve- 
locity propO^onal to the force by which 
it is compressed, and must therefore blow 
stronger or weaker, as the velocity witii 
which the top and bottom of the bellows 
meet is greater or less. The blast will 
last in proportion to the quantity of air 
that was drawn into the bellows through 
the valve. The action of the bellows 
bears a near affinity to that of the lungs, 
and what is called blowing in the latter 
affords an illustration of what is called re- 
•piring in, the former: hence bellows 
have been employed in restoringsuspend- 
ed animation. See Dnowinire. 

Tlie bellows of smiths, founders, &c. 
are worked by means of a rocker, with a 
string fastened to it, and pulled by the 
workman. One of the boards is fixed so 
as not to play at alL By drawing down 
the handle of the rocker, the moveable 
board rises, and by means of a weight on 
the top of the upper board sinks again. 
Larg^ bellows used in fbunderies, &c. re- 
ceive their motion.from water wheels or 
steam : others that are small are worked 
by the feet of the men using them, as is 
the case with etiamellers, jewellers, &c. 
The bellows of an organ are six feet long, 
and four feet broad, each having an aper- 
ture of four inches, that the valve may 
play easily. To blow an organ of sixteen 



feet, there are required four pair ffthes^- 
bellows. 

B£LLU£, iu natural history, the sixth 
order of the class Mammalia. They are 
distinguished by fore4eeth, obtuse; feet 
hoofed ; motion heavy ; food vegetable!}. 
There are four genera, vix. 

Kquus. Sua. 

Hippopotamus. Tapir. 

BELLY, in anatomy^ the same with 
what is more usually' called abdomen, 
or rather the cavity <« the abdomen. See 

AlfATOMT. 

Bbllt of an in^rumentt in music, is 
that thin smooth board over which the 
strings in a harpsicord, piano-forte, &c. 
are distended, and which by the vibration 
contributes to the tone. In a vioHn, and 
other instruments performed with a bow, 
and in a guitar, it is that part of the body 
which lies immediately under thestrings. 

BELT, in the militaiy art, a leathern 
girdle for sustaining the arms. &c. of a 
soldier. 

BELTS, in astronomy, zones or ^prdles 
surrounding the planet Jupiter, brighter 
than the rest of his bodj^ and terminated 
by parallel lines. They are observed, 
however, to be sometimes broader and 
sometime^Tnarrower, and not always oc 
cupying exactly the same part of the 
disc. Jupiter's belts were fint observed 
and described by Huyg^ns. Dark spots 
have often been observed on the belts of 
Jupiter ; and M. Cassini observed a per- 
manent one on the northern side of the 
most southern belt, by which he deter- 
mined the length of Jupiter's davs^ or the 
time in which the planet revobes upon 
its axis, which is 9^ ^Gb. Some astrono- 
mers suppose that these belts are seas, 
which altei^&tely coter and leave bare 
liurge tracts of the planet's sucftce : and 
that the spots are gulphs in those seas, 
which are sometimes dry, and sometimes 
full. But Azout conceived that the spots 
are protuberances of the belts; and 
others again are of cjunion that the trans- 

Sarent and moveable spots are the sha- 
ows of Jupiter's satellites. 
Cassini also speaks of the belts of Sa- 
turn being three dark, straight parallel 
bands, or fMCue, on the disc of that pla- 
net But it does not appear that Saturn's 
belts adhere to his boay, as those of Ju- 
piter do ; but rather that they are large 
dark rings surrounding^ the planet at a 
aistance. Some imagme that they are 
clouds in the atmosphere of Satnm, 
though it would seem that the middle- 
most is the shadow of his ring. 
BiLTs, in geography, certain stmghts 
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between tike German ocean and the Bal- 
tic. The heltB belong to the Kin^ of 
Denmark, who exacts a toll from all ships 
which pass through them, excepting 
those or Sweden, which are exempted. 

BELYIDERE, in the Italian architee- 
ture, &C. denotes either apavilion on the 
top of a building, or an artificial eminence 
in a garden : the word literally sig^y- 
ing a fine pmpect 

BEND, in heraldry,. one of the nine 
honourable ordinaries, containing a third 
part of the field when charged, and a fifUi 
when plun. It ia sonietimes, Kke other 
ordinaries, indented, ingrtuled, 8cc. and ' 
is either dexter or sinister. 

Bsiro dexter is formed by two lines 
drawn from the upper part of the shield 
on the right t6 the lower mt of the left, 
diagooally . It is supposed to represent a 
shoulder bolt, or a scarf, when worn OTer 
the shoulder. 

BsvD nnUter is that which comes from 
the lef^ side of the shield to the right: 
this the French heralds call a bsrre. 

Ban ifn is when any things borne in 
arms are placed obliquely from the upper 
comer to the opposite lower, as the 
bend lies. 

BENDING, in a general sense, the re- 
diiehig a stnUght body into a curve, or 
giving it a crooked form. 

Tm benchng of timber, boards, Sec. is 
effected by means of heat or steam, 
whereby their fibres are so rebaed that 
yoa may bend them into any figure. 

BBvsive,in the sea-lsnguage,the tying 
two ropes or cables together; thus they 
say, bend the cable, that is, make it ftst 
to the ring of the anchor ; bend the sail, 
make it fiwtto the yard. 

BENDS, in a ship, the same with what 
is called wails or wales ; the outmost tim- 
bers of a ship's side, on which men set 
their feet in climbing up. They are 
reckoned from the water, and are called 
the first, second, or thinl bend. They 
are the chief strength of a ship's sides, 
and have the beams, knees, andfoot- 
hoo ks bo lted to them. 

BENDY, in heraldry, is the field di- 
vided into four^ six, or more parts, diago- 
nally, and varying in metal and colour. 

The general custom of England is to 
make an even number,-but in other coun- 
tries they regard it not, whether even or 
odd. 

BENEFICE is generally taken for all 
ecclesiastical living^ be they dignities or 
not: all church preferments are bene- 
fices; b\it they must be given for life, 
and not for a term of years, or at will. 

BENEFIT ofcleriry. By stat. 3 Ed. I. 



c. 3, it is enacted, that for the scarcity ot 
clergy in the realm of England, to be dis- 

Sosed of in religious houses, or for priests, 
eacons, and clerks of parishes, there 
should be a prerogative allowed to the 
clergy, that if any man that could read 
as a clerk were to be condemned to 
death, the bishop of the diocese might# 
if he would/ claim him as a clerk ; and he 
was to see him tried in the face of the 
court if he could read or not; if the pri- 
soner could read, then he was to be de- 
livered over to the bishop, who should 
dispose of him in some places of the cler- 
gy, as he should think meet ; but if either 
me bishop would not demand him, or the 
prisoner could not read, then he was to 
be put to death. 

By the common law, a woman was not 
entitled to the. benefit of clergy; but 
by 3 W. c. 9, s. 6, a woman convicted, or 
out-lawed, for any felony for which a man 
might have his clergy, shall, upon her 
prayer to have the benefit of this statute, 
DC subject only to such punishment as a 
man would in a like case. 

But every person (not being within or- 
ders,) who has been once admitted to his 
clergy, shall not be admitted to it a second 
time, 4 Hen. YU. c. 13 ^ and against the 
defendant's plea of cleig}', the prosecutor 
may file a counter plea, alleging some 
fact, which in law deprives the defendant 
of the privilege he claims ; as he was be- 
fore convicted of an offence, and there- 
fore not entitled to the benefit of the 
statute. 

In case of high treason against the king, 
clergy was never allowable. 

When a i>erson is admitted to his cler- 
gy, he forfeits all the goods he possessed 
at the time of the conviction, 2 H. H. 
388. But immediately on his burning in 
the hand, he ought to be restored to the 
possession of kis land, 2 H. H. 388. It 
also reistores hhn to his credit, and conse- 
quently enables him to be a good wit- 
ness. 

BENEYOLENCE ip used in the sta- 
tuteA of this realm for a voluntair gratui- 
ty given by the subjects to the king. 
This, instead of a gift, is an extortion and 
imposition, that has been guarded agidnst 
by the decbration of rights, 1 Wm. 2 st. 
where it is insisted, that levying money 
for or to the use of the crown, by pre- 
tence of prerogative, without grant of 
parliament, is illegal. 

BENZOATS, salts formed of the ben- 
zoic acid and alkalies and most of the 
earths. Thev are all soluble, and from 
them the acicl may be separated by means 
of the muriatic aad. Many of the metal- 
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Vc oxidet are soluble in this acid, but not 
the metals themselves. The benzoat of 
lime has been found in the UTine of horses 
and some other quadrupeds : and to 
this is ascribed the sub-aromatic smell 
sometimes perceived from the li<^uid 
when fresh. The benzoats in chemical 
affinity follow this order : 

Lime Soda 

Barytes Ammonia 

Magnesia Alumina 

Potash Metallic oxides. 

BENZOIN, in chemistry, a gum called 
gum Benjamin ; is brought from the East 
Indies in brittle masses of unequal degrees 
of puritj', and varying in colour from yel- 
low to white. It has bu^ little taste ; but 
if previously dissolved, it is rather pun- 
gent and aromatic. Its smell is grateful 
when rubbed or warmed, and when the 
heat is increased the resin melts, a white 
and most fragrant vapour rises, which is 
easily condensed on tiie surrounding bo- 
dies into beautiful shining saline needles. 
These are what are denominated benzoic 
acid. Benzoic is very soluble in alcohol, 
but separates on the addition of water. 
It is one of the most important bakains 
in modem chemistry, which are consider- 
ed as resins naturally united with that vo- 
latile christalizable acid which has just 
been mentioned, and which is the same 
in all natural balsams^. The benzoic acid 
may be prepared either by sublimation or 
by digestion : that obtained by sublima- 
tion IB remarkably li^t, featneiy, and 
elastic. When pure it is quite white; 
/or the yellowness is o^n^ to its admix- 
ture with oil This acid is contained in 
styrax and balsam of Tolu, g^ving^ them 
the characters of true balsams. It is like- 
vise met with, but more sparingly, in se- 
veral fragrant barks, resins, and other 
vegetable matters. It generally appears 
in Its proper character when iJiese-sub- 
sUnces are moderately heated ; or it may 
be extracted with lime. Benzoic acid, 
or, as it is called in the shops, flowers of 
Benjamin, is the diief inpedient of the 
celebrated "pomade divme," of which, 
according to Dr. Beddoes, Uie composi- 
tion is as follows : 

OZ.C* steeped in water ten 
Beef marrow 12 < days, and afrerwards in 

C.rorfe-water 24 hours. 
Flowers of Ben-"^ 

Florentine orrisj 

Cinnamon ^ ounce. 

CloVe and nutmeg i ditto. 
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The wbole to be put in an eaitfaen^esseT, 
closely covered down to keep in the 
fumes, and being suspended m water 
made to boil three hours. After which 
the whole is to be strained and put in 
bottles. 

BERBERIS, barberryy in botany, a ge- 
nus of the Hexandria Monogynia clads 
and order. Essential character: calyx 
six-leaved ; petals six, with two glamls 
at the claws ; style none ; berry two-seed- 
ed. I'here are four species, oif which B. 
vulgaris, is a shrub rising to the height oC 
eight or ten feet. It is a native of eastern 
countries, and found in moist parts of Eu- 
rope, in woods, coppices, and hedges. In 
England, chiefly in a chalky soil, as par- 
ticularly about Saffron Walden in Essex. 
The leaves of this shrub are gratefully 
acid. The smell of the flowers is oflTen- 
sive when near, but pleasant at a certain 
distance. The hemes are so very acid 
that birds seldom touch them. They are 
pickled and useid for garnishing di^es; 
ajid being boiled with sugar, form a most 
a^eeable jelly. The roots boiled in fye 
yield a yellow colour^ and in^oland they 
dye leather of a fine yellow with the bark 
of the root Thii inner bark of the stems 
also will dye linen of a fine yellow with 
the assistance of -alum. Insects of vari- 
ous kinds are remarkably fond of the flow- 
ers of barberry. Linnaeus observed long 
since, that when bees in search of honey 
touch the filaments, the anthers approxi- 
mate to the stijg^a, and explode uie pol- 
len. Dr. Smith has g^ven the following 
particular account of this curious pheno- 
menon. The stamens of such flowers as 
are open bend back to each petal, and 
shelter themselves under their concave 
tips. No shaking of the branch has any 
effect upon thdm ; but if the inside of the 
filaments be touched ^'ith a small stick, 
they instantly springy from the petal, and 
strike the anther against the stigma. The 
outside of the filament has no irritabiUty, 
nor has the anther itself any ; as may ea- 
sily be proved by touching either of them 
with a blunt needle, 11 fine bristle, a fea- 
ther, or any thing which cannot injure the 
structure of -the part If a stamen be bent 
to the stigma, by means of a pair of scis- 
sors apphed to the anther, no contraction 
of the filament is produced. From aQ 
this it is evident, that the spring of the 
stamens is owing to an hig^ degree of ir- 
ritability in the side of the filament next 
the g^rm, by which, when touched, it con- 
tracts, that side becomes shorter than the 
other, and consequently the filament is 
bent towards the genn. This irritability 
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is perceptible in all ages; in flowers only 
so far expanded as to admit a bristle ; and 
in old flowers ready to fall off*. If the 
germ be cut off; the filaments will still 
contract, and nothing being in their war, 
will bend over quite to the opposite side 
of the flower. After irritation, the sta- 
mens will return to their original place. 
On being touched, they will contract with 
the same facility as befbre i and this may 
be repeated three or four times. The 
purpose which this contrivance of nature 
answers is evident fnthe original pom- 
tion of the stamens, the anthers are shel- 
thered fWnn rain by the concavity of the 
petals. Thus probably they remain, till 
some insect coming tp extract honey from 
the base of the flower, trusts itself be- 
tween the filaments, and almost unavoid- 
ably touches them in the most irritable 
part : thus the hnpreg^tion of the germ 
IS performed ; and as it is chiefly in fine 
fninny weather that insects are on the 
wing, the pollen is also in such weather 
most fit for the purpose of impregpiadon. 

BERCKHETA, in botany, a genus of 
the Syngeneaa Frustranea class and or- 
der. Receptacle chaffy ; seeds haiiy, 
crowned with chaff; caljrx imbricate; 
florets of the ray henpaphrcklite, with the 
stamina castrate. There are more than 
20 species, natives of the Cape. 

BEREANS, in church histoiy, a sect o^ 
Christians who profess to follow the ex- 
ample of the ancient Bereans, in building 
their faith and practice upon the scrip, 
tures alone, without regara to any human 
authority whatever. The founder of this 
sect was Mr. Barclay, a Scotch clergy- 
man. ' 

BERGAMOT, the name of a fragrant 
essence, extracted from a fruit which is 
produced by ingrafting a branch of a le- 
mon-tree upon the stock of a bergamot- 
pear. 

BERQERA, in botany, so named from 
Berger, professor of Kiel, a genus of the 
Becandna Monogynia class and order. 
Essential character: calyx five-parted; 
petals five ; berry sub-globular, one-cell- 
cd, with two seeds. There is but one 
species ; viz. B. koenigii. This is a very 
leafy tree, with the baric of alder. It is a 
native of the East Indies. 

BERGIA, in botany, fix>m Peter Jonas 
Bergius, professor of natural histoiy at 
Stockholm, a genus of the Decandria Pen- 
tagynia class and order. Natural order 
of Succulentx. Caryophyllex, Juss. Es- 
sential characters; calyx five-parted; pe- 
tals five ; capsule one, globular with swell- 



ings, five.celled,five-valved; valves ,«%^ 
serobling petals: seeds very many. There 
are two species ; viz. B. capensis, and B. 
glomerata : the stem of the former is ex- 
tremely simple, half a foot high, the thick- 
ness of a pieieon'a quill, erect, smooth, 
rather succulent It is a native of Tran<» 
(^uebar, in the East Indies, and therefore 
is misnamed ci^nsis. The valves of the 
capsule, continuing after it is ripe, form a 
kind of fine petalled wheel-shaped flower. 
The other species is found at the Cape. 

BERG8E1FE, in mineralogy, mo^mtoin- 
90ap, is of a brownish colour, and is found 
in ipass, and disseminated. It is dull in- 
ternally, and iu fracture is fine-earthy, 
passing into flat conchoidal. It is opa- 
que, does not stain the fingers, gives a re- 
sinous streak, is very soft, adheres pow- 
erfully to the tOQguC) and is light. It is 
found in rocks in Poland and Bohemia, 
where it is used for washing linen, and in 
the Isle of Skye in Scotland. 

BERKELEY (Gsoaei) the virtuous 
and learned bishop of Cloyne in Ireland, 
was bom in that kingdom, at Kilcrin, the 
12th of March. 16S4, After receiving the 
first part of nis . education at Kilkenny 
school, he was admitted a pensioner of 
Trimty College, Dublin, at 15 years old ; 
and chosen fellow of that college in 
1707. 

The first public proof he gave of his li- 
terary abilities was,-'' Arithmetica absque 
Algebra aut Euclide demonstrata ;" which, 
from the preface, it appears he wrote be- 
fore he was 20 years old, though he did 
not publish it till 1707. It is fbUowed by 
a mathematical miscellany, containing ob- 
servations and theorems inscribed to his 
pupil Samuel Molineux. 

Jn 1709 came out the " Theory of Vi- 
^on ;'* which of all his works, it seems, 
does the greatest honour to his sagacity ; 
being, it has been observed, the first at- 
tempt that ever was made, to distinguish 
the immediate and natural objects of sight 
from the conclusions we have been ac- 
customed from infancy to draw from 
them. The boundary^is here traced out 
between the ideas of sight and touch ; 
and it is shewn, that though habit hath so 
connected these two classes of ideas in 
the* mind, that they are not without a 
strong effort to be separated from each 
other, jet originally they have no such 
connection ; insomuch, that a person bom 
blind, and suddenly made to see, would 
at first be utterly unable to tell how any 
object that affected his sight would affect 
his touch; and particularly would not 
from sight receive any idea of distance. 
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fft external space, but would imagine ifl 
objects to be in his eye, or ra^er in hit 
mind. 

In 1710 appeared *< The Principles of 
Human Knowledgfe ; and in 1713 *< Dia- 
logues between Hjlas and Philonous :** 
the object of. both which pieces is^ to 
prove that the commonly received notion 
of the existence of matter is false ; that 
sensible material objects, as they are call- 
ed, are not external to the nnnd, but exist 
in it, and are nothing more than impres.- 
sions made upon it by the immediate act 
of God, according to certain rules, teimed 
laws of nature. 

Acuteness of parts and beauty of ima- 
gination were so conspicuous in Berke- 
ley's writings, that his reputation was now 
established, and his company courted; 
men of opposite parties concurred in re- 
commending him. For Steele he wrote 
several papers in the Guardian, and at his 
house became accjuainted with Pope, with 
whom he always lived in friendship. Swift 
recommended him to the celebrated Earl 
of Peterbourgh, who, beiijg appointed am- 
bassador to the King of Sicgy and the 
Italian States, took Berkeley with him as 
chaplain and secretary in 171^, with wbom 
he returned to England the year follow- 
ing. 

His hopes of preferment ex|^iring with' 
the faU of Queen Anne's ministry, he 
some time after embraced an offer ii^e 
him by Ashe, bishop dfClogher, ofaccom- 
panvinr his son in a tour through Europe. 
In this he employed four years ; and be- 
sides those places which 4m within the 
rrand tour, he visited some that are less 
frequented, and with great industry coU 
lected materials for a natural history of 
those parts, but which were unfortunately 
lost in the passage to Naples. He arriv- 
ed at London in 1721 ; and being much 
affected' with the miseries of the nation, 
occasioned by the South-sea scheme in 

1720, he published the same year " An 
Essay towards preventing the ruin of 
Great Britain ;" reprinted m his "Miscel- 
laneous Tracts." 

His ^ay was now open into the first 
company. Pope introduced hiin to Lord 
Burhn^on, by whom he was recommend- 
ed to the Duke of Grafton, then appoint- 
ed Lord Lieutenant of Ireland, who took 
Berkely over as one of his chaplains in 

1721. The latter part of this year he ac- 
cumulated the degrees of bachelor and 
doctor of divinity; and the year following 
he had a very unexpected increase of 
fortune from the - death of Mrs. Vanhom- 
righ, the celebraited Vanessa, to whom he 



had been introduced by Swifi This Uidy 
had intended Swift for her heir j but per- 
ceiving herself to be slighted by him, she 
left h^r fortune of 8,000/: between her 
two executors, of whom Perkeley was 
one. In ir24 he was promoted to the 
deanery of Berry, worth 1,100/L a year. 

Ift 1733 he published «The Minute 
Philosopher," in two volumes Svo., 
against Freethinkers. In 1733 he was 
made Bishop of Cloyne ; and might have 
been removed in 1745, by Lord Chester- 
fieW, to Clogher, but declmed it He 
resided constantly at Cloyne ; where he 
faithfully discharged all the offices oC a 
good bishop, yet continued his studies 
with unabated attention. 

About this time ha engaged in a con- 
troversy with the mathematicians, ^H^ch 
excited much debate in the literary 
World ; and the occasion c^ it was this : 
Addison had given the Bishop an account 
of the behaviour of their common friend 
Dr. Garth, in his last illness, which was 
equally unpleasingto bodi these advo» 
cates of revealed religion. For when 
Addison went to see the Doctor, and be- 
gan to discourse with him serioufy about 
another worM, "Surely, Addison," re- 
pHed he •*! have p)od reason not to be- 
lieve those trifles, smce my friend Dr. Hal- 
ley, who has dealt so mudi in demonstra- 
tion, has assured me, that the doctrines 
c(f Christianity are incomprehensible, and 
the religion itself an imposture." Th« 
Bishop, therefore, took up arms iigainst 
Halley, and addressed to him, as to an in- 
fidel ' mathematician, a discourse called 
•* The Analyst j'* with a view of shewing 
that mystenes in faith were unjustly ob- 
jected to by mathematicians, who he 
thought admitted much grater myste- 
ries, and even falsehoods in science, of 
wbich he endeavoured to prove that the 
doctrine of fluxions fuinished a clear ex- 
ample. This occasioned a long contro- 
versy between himself and some eminent 
mathematicians. 

In 1736 Bishop Berkeley published 
" The Querist," a discourse addressed to 
magistrates, occasioned by the enormous 
licence and irreligion of the times ; and 
many other things afterwards of a smaller 
kind. In 1744 came out his celebrated 
and curious book, "Siris; a Chain of Phi- 
losophical Reflections and Inquiries con- 
cerning the virtues of Tar-water.*' July 
the same year be removed, with his lady 
and family, to Oxford, partly to superin- 
tend the education of a son, but cniefly 
to indulge the passion for learned retire- 
ment, which had always strongly possess- 
ed him. He would have resigned his 
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bishopric for ft canoniy or headship at 
Oxford; but it was not permitted him. 
Here he lived highly respected, and col- 
lected and printed the same year all his 
amaller pieces in 8vo. But this happiness 
did not lonff continue, being suddenly cut 
off by a pmy of the heart, January 14, 
1753, in the 69th year of his age, while 
listening to a sermon that his lady was 
reading to him. The excellence of 
Berkeley's moral character is, conspicu- 
ous in ms writings : he was an amiable 
as well as a very great man ; and in ma- 
ny respects worthy the character g^ven 
him by Pope : 

" To Berkeley eveiy virtue under hea- 
ven." 

BERHILCH, in mineralogy, called the 
agaric mineral, is yellowish white, and is 
composed of dightly cohering very fine 
particles : it is dull, opaque, has a meagre 
feel, soils the fingers when handled, and 
so light as nearly to float in water. It 
effervesces, and is dissolved in acids, and 
appears to be a carbonate^ of lime. It is 
found in fissures of secondary limestone 
rocks in Switzerland, and 'at Sunderland 
in Durham. 

BERNACLE. See Aitas. 

BEkNARD, (Dr. Edwaai)) a learned 
astronomer, critic, and linguist, was bom 
at Perry St. Paul, near Towcester, the 2d 
of Kay, 163Q, and educated at Herchant- 
Taylpr's school, and at St John's college, 
Oxford. Having Uid in a ^foojd fund of 
classical learning at school, in the Greek 
and Latin languages, he applied himself 
veiy diligently, at the umversity, to the 
study of nistory, the easUm languages, 
and mathematics, under the celebrated 
Dr. Wallis. In 1668 he went to Leyden 
to consult some Oriental manuscripts left 
to that university by Joseph Scaliger and 
JLevin Warner, ana especially the 5th, 
6tk, and 7th books of ApoUonius's Co- 
nies, the Greek text of which is lost, and 
this Arabic venion having been brought 
from the cast by the celebrated Goliup, a 
transcript of which was thence taken by 
Bemarc^ and brousht with him to Oxford, 
with intent to pubush it there with a La- 
tin translation; but he was obliged to 
drop that design for want of encourage- 
ment This, however, waa afterwards car- 
ried into effect by Dr. Hadey, in 1710, 
wiih the addition of the 8th book, which 
he supplied by his own ingenuity and in- 
dustry. 

At his return to Oxford, Bernard exa- 
mined and collated the most valuable ma* 
nuscripts in the Bodleian library. In 
1669, the aelebrated Christopher Wren, 



Savilian professor of astronomy at Oxlbid^ 
having been appointed Surveyor-Genend 
of his Majesty's works, and being much 
detained at London by this employment, 
obtained leave to name a deputy Ut Ox- 
ford, and pitched upon Mr. Bernard, 
which enga^d the latter in a more par- 
ticular apphcation to the study of astro- 
nomy. But in 1673 he was appointed to 
the professorship himself, which Wren 
was oblired to resi^, as^ by the statutes 
of the founder, Sur Henijr Saville, the 
professors are not allowed to hold any 
other office either ecclesiastical or civiL 

About this time a scheme was set on 
foot at Oxford, of collecting aild publish- 
ing the ancient mathematicians. Mr. 
Bernard, who had first formed the project, 
collected all th« old books published on 
that subject since the invention of print- 
ing, and all the manuscripts he could dis- 
covtrr in the Bodleian and Savilian libra- 
ries, which he arranged in order of time, 
and according to the matterthey contain- 
ed ; of this he drew up a synopsis or 
view ; and, as a specimen, he published a 
few sheets of Euclid, containing the 
Greek text, and a Latin version, with 
Prockis's commentary in Greek and La- 
tin, and learned scholia and corollaries. 
The synopsis itself was published by Dr. 
Smith, at the end of his ufe of our author, 
under the title of «^Veterum Mathemati- 
corum Gratcorum, Latinorum, et Arabum, 
Synopsis.^' And at the end of it there is 
a catalogue of some Greek writers, whose 
works are supposed to be lost in their 
own language, but are preserved in the 
Sjrriac or Arabic' translations of them. 

Toward the latter end of his life he 
was much afflicted with the stone ; yet, 
notwithstanding this, and 'other infirmi- 
ties, he undertook a voyage to Holland, 
to attend the sale of Gohurs manuscripts, 
as he had once before done at the sale of 
Beinsius's libraiy. On his return to Eng- 
land, he fell into a languishing consump- 
tion, which put an end to his hfe the 12th 
of Januaay, 1696^ in the 58th year of his 
age. He was the author Of many valu- 
able works. 

BERNOULLI (Jamm,) a celebrated 
mathematician, bom at Basil, the 27th of 
December, 1654. Having taken his de- 
grees in that university^ he applied him. 
self to divinity, at the entreaties of his fa- 
ther, but against his own inclination, 
which led him to astronomy and mathe- 
matics. He gave veiy eariy prooft of his 
genius for these sciences, and soon be- 
came a geometrician, without a precep- 
tor, and almost without books ; for if one 
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by clutnee fell into KU hands, he was ob- 
liged to conceal it, to avoid the displea^ 
sure of his father, who desigped him for 
other studies. This situation induced him 
to choose for his device, Phaeton driving 
the chariot of the sun, with these words, 
Jnviio patre mdera tww, •* I traverse the 
sUrs againsf my father's will ;" alluding 
particmarly to astronomy, to which he 
then chieBy applied himself. 

In 1676 he began his travels. When he 
was at Geneva, he fell upon a method to 
teach a young girl to write who had been 
blind from two months old. AtBour- 
deaux he composed universal giwmonic 
tables ; but they were never published. 
He returned from France to his own 
country in 1680. About this time there 
appeared a comet, the return of which he 
foretold ; and wrote a small treatise upon 
it. Soon after this he went into Holland, 
where he applied himself to the study of 
the new philosophy. Having visited 
Flanders and Brabant, he passed over to 
England ; where he fonnea an accjuunt- 
ance with the most eminent men in the 
sciences, and was frequent at their philo- 
sophical meeting^. He returned to his 
native country in 1682 ; and- exhibited at 
Basil a course of experiments in natural 
philosophy and mecnanics, which consist- 
ed of a variety of new discoveries. The 
same year he published his '' Essay on w 
new System or Comets ;** and the year fol- 
lowing, his ** Dissertation on the Weigjht 
of the Air.*' About this time Liebnitz 
having pik^lished, in the Acta Erudito- 
rum St Leipsic, some essays on his new 
" Calcidus DiflTerentialis," but concealing 
the art and method of it, Mr. Bemoulh 
and his brother John discovered, by the 
little which they saw, the beauty and ex- 
tent of it ; this induced them to endea- 
vour to unravel the secret ; which they 
did with such success, that Liebnitz de- 
clared that the invention belonged to 
them as much as to himself. 

In 1687, James Bernoulli succeeded to 
the professorship of n^athematics at Basil ; 
a trust which he discharged with g^at 
applause ; and his reputation drew a great 
number of foreigners from all parts to 
attend his lectures. In 1699, hfc was ad- 
mitted a foreign member of the Academy 
of Sciences of Paris; and in 1701, the 
same honour was conferred upon him by 
the Academy of Berlin : in both of whicn 
he published several ingenious composi- 
tions, about the years 17^, 3, and 4. He 
wrote also several pieces in the " Acta 
Eruditorum" of Leipsic, and in the 
*« Journal des S^vans.^' His intense ap- 



plication to study brought Qpon him- the 
g^t, and by degrees a slow fever, which 
put a period to his life the 16th of Au- 
gust, 1705, in the 51st year of his age. 
Archimedes having found out the propor- 
tion of a sphere and its circumscribing 
cylinder, ordered them to be engraven on 
ms monument In imitation of him, Ber- 
noulli appointed that a log^thmic spiral 
curve should be inscribed on his tomb^ 
with these words, <* Eadem mutata resur- 
go ;" in allusion to the hopes of the re- 
surrection, which are, in some measure, 
represented by the properties of that 
curve, which he had the honour of dis- 
covering. 

James Bernoulli had an excellent ^- 
nius for invention and elegit simplicit]^» 
as well as a close application. He was emi- 
nently skilled in all the branches of the 
mathematics, and contributed much to 
the promoting the new analysis, infiiute 
series, &c. He carried to a gpreat height 
the theory of the <|uadratnre of the para- 
bola ; the geometry of curve lines, of 
spiral*, of cycloids, and epicycloids. His 
works, that had been published. Were 
collected, and printed in two v(rfumes'4to. 
at Geneva, in 1744. 

BcairouLLi (John,> the brother of 
James, last mentionea, and a celebrated 
mathematician, was bom at Basil the 7th 
of August, 1667. Hb father intended 
hinv for trade ; but his own inclination was 
at first for the Belles-Lettres, which, how- 
ever, like his brother, he left for mathe- 
matics. He laboured with his brother to 
discover the method ;used by Leibnitz, in 
his essays on the differential calculus, and 
gave the first principles of the integral 
calculus. Our author, with Messieurs 
Huygens and Leibnitz, was the firait who 
gave the solution of the problem propos- 
ed by James Bernoulli, concerning the 
catenaiy or cxirve formed by a chain sus- 
pended by its two extremities. 

John Bernoulli was a member of most 
of the academies of Europe, and received 
as a foreign associate of that of Paris in 
1699. After a long life spent in constant 
study and improvement of all the branch, 
es of the mathematics, he died full of ho- 
nour the 1st of January, 1748, in the 
81st year of his age. Of five sons which 
he had, three pursued the same sciences 
with himself. One of these died before 
him ; the two others, Nicolas and Daniel, 
he lived to see become eminent and mucK 
respected in the same sciences. 

The writing^ of this great man were 
dispersed thrmigh the periodical memoirs 
of several academies, as weU as in many 
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sefMrate treatisea And the whole of 
them were carefully collected and pub- 
lished at Lausanne and Geneva, 1742, in 
4 volumes, 4to. 

BsAirevLii (Dikiel), a celebrated 
physician and philosopher, and son of John 
Bernoulli last mentioned, was bom at 
Groningen, February the sih, 1700, where 
his fiither was then professor of mathe- 
matics. He was intended by his father 
for trade^ but his genius led him to other 
pursuits. He passed some time in Italy ; 
and at 24years of age he deqiined the 
honour offered him of becoming presi- 
dent of an academy intended to have been 
established at Genoa. He spent several 
jears with great credit at Petersburgh ; 
and in 1733 returned to Basil, where fads 
father was then professor of mathema- 
tics ; and here our author successively 
filled the chair of physic, of natural ahd 
of speculative philosophy. 

Darnel Bettioulli wrote a multitude of 
pieces, which have been published in the 
Memoirs of the Academy of Sciences at 
Paris, and in those of other academies. 
He gained and divided ten prizesfrom the 
Academr of Sciences, which were con- 
tended tor by the inost illustrious mathe- 
maticians in Europe. The only person 
who has had similar success, in the same 
line, is Buler, his countryman, disciple, 
rival, and Iriend. His ^t prize he gain- 
ed at 24 years of age. In 1734 he di- 
vided one with his fi^er, which hurt the 
family union i for the father considered 
the contest itself aa a want of respect; 
and the son did not sufficiently conceU 
that he thought (what was really the 
case) his own piece better that hia f^ 
ther's. And besides, he declared for New- 
ton, against whom his father had contend- 
ed all nis life. In 1740, our author di- 
vided the prize, ** On the Tides of the 
Sea," with £uler aud Maclaurin. The 
Academy at the same time crowned a 
fourth piece, the chief merit of which was 
that of being a Cartesian : but this vas 
the last pubUc act of adoration paid by 
the Academy to the authority of the au- 
thor of the Vortices, which it had obeyed 
but too long. In 1748, Daniel BemoulU 
succeeded his fathur Jobp in the Acade- 
my of Sciences, who had succeeded his 
brother James ; this place, since its first 
erection in I699,havmg never been with- 
out a Bernoulli to fill it. 

Our author was extremcl;^ respected at 
Basil ; and to bow to Daniel Bernoulli, 
when they met him in the streets, was one 
of the first lessons which every father 
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gave eveiy child. He was a man of great 
simplicity and modesty of manners. He 
used to tell an anecdote, which he said 
had given him more pleasure than all the 
other honours he had received. Travel- 
ling with a leilmed stranger, who, being 
pleased with his conversation, asked his 
name ; ** 1 am Daniel Bei-noulli,"iinswer. 
ed he, .with great modesty ; *• And 1," 
said the stranger (who thought he meant 
to lailgh art him), «*am Isaac Newton." 

After a long, useful, and honourable 
life, Dahiel Bernoulli died the 17th of 
March, 1782, in the 83d year of his age. 

BEHRY, a round fhut, for the most 
part soft, ahd covered with a thin skin, 
codtaininf^ s^eds in a pulpy substante ; 
but if it be harder, or covered with a 
thicker skin, it is called pomtim, apple. 

BERTIERA, in botany, so named from 
M. Bertier, a genus of the Pentandria Mo- 
nogynia class and order. Natural order 
of Contortae, Linn. Bubiaceae, Jussieu. Es- 
sential character : calyx turbinate, five- 
toothed ; corol tube short, with a villose 
mouth; berry globose, inferior, two-cell- 
ed,, many-seeded. There is but one spe- 
cies, viz. B. guianensia This is a shrub 
six or seven feet in height, the thickness 
of the human aim : )>ranches opposite, 
knotty, tomentose. Corolla white, found 
in the wood of Anonna in Guiana, flower- 
ing and fruiting in the month of June. 

BERYLL, in minendogy, a species of 
the flint genus, divided by Werner into 
two sub-species. 1st, Precious beiyll, 
which is green, passing on the one side in- 
to blue, and on the other into yellow ; it 
is commonly mountain green and sela- 
don ; from the former it passes through 
various shades to the wine yellow ; from 
the latter it passes into smalt, sky, and, 
in rare instances, into azure blue, its 
colours are generally pale, sometimes 
two at once. It is crystallized in long 
equiangular six-nded prisms, which at« 
perfect or truncated on the edges and 
angles. The crystals approach to trihe- 
dnd, and sometimes to the oblique tetra- 
hedral prisms : they are sometimes heaped 
on each other, the smaller ones being al. 
most uppermost, thus forming a shape 
like a tower : and in other cases they are 
perforated in the direction of their axes. 
It is commonly transparent, but passing 
to the translucent, ana is slightly duplicat- 
ing. It is hard ; scratches quartz ; nearly 
equal in haidness to topaz, with which 
the mountain green variety has often been 
confounded. Easily frangible : and the 
specific gravitj' is 3,6 or 2.7. Before the 
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blow-pipe it is difficultly ftisible without 
addition, but with borax it melts easily : 
it is composed of 

SiUca 68.0 

Alumina 15.0 

Glucine 14.0 

Lime 2.0 

Oxide of iron . . . . 10 

ioo.a 

It becomes very electrical by rubbing : 
is found in primitive rocks^ accompanied 
with quartz, felspar, Kumet, mica, fluor 
spar, and topaz. The most beautiful 
speciments are brought from China and 
the Brazils. They are also found in the 
Uralian mountains, in France, and in Sax- 
ony. W hen pure, it is cut into stones for 
rings and necklaces. Its plenty renders 
it of no great value. It was well known 
to the ancients, who procured it from se- 
veral places where it is now found. It is 
mentioned by Pliny and others : the blue 
varieties were denominated sapphire; the 
green aqua marine, and the yellow topaz. 

The 2d variety is denominated schor- 
lous beryy, which is of a straw colour, 
passing to white, green, and yellow. The 
crystals are large, middle sized, and hard, 
but yielding to the file ; it is brittle, and 
very easily frangible : specific gravity 
about 3.5. It melts with berax into a pure 
transparent glass, and consists of. 

Silica 50 

AHimina . . . _50 
100 

It b found embedded in quartz and 
mica, in many parts of Germany : it is 
the link that umtes the precious beryll 
with schorl. 

BESANT, or Bizaht, a coin of pure 
gold, of an uncertain value, struck at By- 
zantium, in the time of the Christian em- 
perors ;• from hence the gold offered by 
the king at the altar is called besant, or 
bisant 

Besavts, in heraldry, round pieces of 
gold, without any stamp, frequently borne 
in coatfl of arms. 

BESLERIA, in botany, a genus of the 
Didynamia Anj^ospermia class of plants. 
Its nower consists of a single ringent pe- 
tal Its fruit is a berry of a globose 
form, containing only one cell, in which 
are several seeds, very small, and of a 
roundi^ figure. There are six species. 

BESORCH, a coin of tin, or some al- 
loyed metal, current at Ormus, at the 
rate of 7^ parts of a farthing steriing. 



BETA, in botany, a genus of the Pcn- 
tandria Digynia class and order. Natural 
ordei*" of Holoracex ; Atriplices, Jussieu. 
Essential character: calyx five-leayed ; 
corolla none ; seed kidney-form, within 
the substance of the base of the calyx. 
There are four species, of which B. vul- 
garis, red garden beet, has large thick 
succulent leaves, which are for the most 
part of a dark red, or purple colour. 
The roots arc large and deep red, and 
on these circumstances their goodness 
depends; for the longer thfcy grow, 
the more tender they will be ; and the 
deeper their colour, the more they are 
esteemed. Native of tlie sea coast of the 
southern parts of Europe. B. cida, white 
garden beet, seldom grows larger than a 
man's thumb ; the stalks grow erect, and 
h^ve oblong, spear-shaped leaves, grow- 
ing close to the stalk ; the spikes of the 
flowers are axillary, long, and have nar- 
row leaves placed between the flowers. 
The lower leaves are thick and succulent, 
and their foot-stalks are broad. For 
these it is cultivated ; the leaves being 
boiled as spinach, or put into soups, and 
the stalks and midrib of the l^at being 
stewed and eaten as asparagus. 

A large variety of this has lately been 
introduced from abroad, under the title 
of root of scarcity. It is much cultiva- 
ted in nmnv parts of the continent, not 
only in gardens, but in the fields ; being 
much more in esteem, and perhaps really 
better than with us, where it seems to de- 

fenerate. *rhe les^f and root are said to 
e excellent food for man and beast : it is 
affirmed not to be liable to destruction by 
i^ects ; nor to be affected by drought. 
The leaves are recommended as equal in 
quality to spinach, and, being from thirty 
to forty inches long, and from twenty-two 
to twenty-five broad, exceed it greatly in 
quantity. They may also be gathered 
every twelve or fifteen days during the 
season. We are told, in the Gentleman's 
Mag^ine, that three varieties appeared 
from seeds procured firom Dr. Lettsom. 
1. With leaves and stem dark green, 
which was the most common. 2. With 
stem and leaves of a hghter colour, which 
he takes to be the white beet 3. With 
stem and veins of the leaves red, which 
he says is the red beet All of them have 
flowers in clusters, from- two to three; 
pistils from two to five ; a leaf growing^ 
from the base of the flowers ; the seg- 
ments of the calyx equal, hunched, and 
membranaceous at the edge ; few plants 
flowering the first year, he concludes itUi 
be bienmal, as indeed all the guden snrts 
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are,if notthe wild sea beet also, although 
Liimxus sets it down as annual &nd Ray 
as perennia). Dr. Lettsom, who took 
much pains to introduce the mangel wur- 
zel, infonns us, that on his own land, 
which was not favourable to its growth, 
the roots, upon an average, weighed full 
ten pounds, and if the leaves were calcu- 
lated at half that weight, the whole pro- 
duct would be fifteen pounds of nutritious 
aliment upon every square of eighteen 
inches. 

BETONT, betordca, in botany, a genus 
of the Didynamia Gymnospermia class of 
plants, whose flower, consisting of a sin- 
gle labiated petal, is of a bright red co- 
lour, and disposed in short spikes ; the 
cup contains tour ovated seeds. The spe- 
cies of this g^nus, of which there are se- 
ven, besides varieties^ are herbaceous, 
fibrous rooted, hardy, perennial 4)lants, 
and the stems are simple, or but little 
branclv&d. The flowers are in whorls, 
forming a terminating spike. B. oflicina- 
lis, wood betony, is a native of woods^ 
heaths, and pastures among bushes, flow- 
ering from the beginning of July to Sep- 
tember. Betony, says Linnzus, was for- 
merly much used in medicine, but it is 
discarded from modem practice. When 
fresh, it intoxioates. Tne leaves, when 
dry, excite sneezing. 

Sheep eat it, but goats refuse it. The 
leaves and flowers have an herbaceous, 
roughish, and somewhat bitterish taste, 
with a weak aromatic flavour. An infii- 
tion or Hght decoction of them may be 
drank as tea, or a saturated tincture in 
rectified spirit may be given in laxity and 
debility of viscera. The roots are bitter, 
and very nauseous ; in a small dose they 
▼omit and purge violently. This plant 
dies wool ot a very fine dark yellow co- 
lour. 

UETVLA^ the birch-tree, in botany, a 
ffenus of plants of the Monoecia Tetran- 
dria class. The male flower is amentace- 
ous, formedof anumberof monopetalouB 
floscules, each of which is divided into 
four parts. In the female flower the ca- 
Irz is lightly divided into three segments: 
the Iruit is a cylindric cone, and the seeds 
are on each side edged with a membrane. 
The alder, B. alnus, as well as the B. al- 
ba, belongs to this g^nus ; but of all the 
species, we shall notice only the latter, or 
common birch-tree,' which is known at 
first sight by the silvery colour of its 
bark, the smallnessof the leaves, and the 
lightness and airiness of the whole ap- 
pearance. It is of rather an inferior size 
among the forest trees. The branches are 



alternate, subdivided, veiy pliant and flex- 
ible, covered with a reddish brown or rus- 
set, smooth back, Generally dotted with 
white. Leaves are aitemate, bright green, 
smooth, shining beneath, with veins cross- 
ing like the meshes of a net; the petioles 
are half an inch or more in length, smooth, 
grooved above, and at the base are ovate 
g^en glands. The birch is a native of 
Europe, from Lapland to Italy, and of 
Asia, chiefly in mountainous situations, 
flowering with us in April and May. The 
twigs are erect in young trees, but being 
slender and pliant, they are apt to become 
pendent in old ones : hence there is a va- 
riety, B. pendula, as beautiful as the 
weeping willow. Another variety, nam- 
ed from Dalecarlia, where it is found, has 
leaves almost palmate, with segments 
toothed. ' 

The B. alba, though the worst of tim- 
ber, is highly useful for articles of small 
manufactures, as ox-yokes, bowls, dishes, 
ladles, and divers other domestic uten- 
sils. In America, they make their canoes, 
boxes, buckets, dishes. Sec. from the birch: 
from an excrescence or fungus they form 
excellent touch. wood, and being reduced 
to powder, it is reckoned a specific for 
the piles. It is used as fuel, and will 
bear being burnt into excellent charcoal. 
The inner silken bark, which strips off of 
itself almost annually, was formerly used 
for writing, before the invention of paper. 
In Russia and Poland the coarser bark is 
used instead of tiles or slates for the cov- 
ering of houses ; and in almost all coun- 
tries the twig^ have been used by peda- 
gogues to keep their pupils in order, and 
to maintain diligence and discipline in the 
schools ; and also for brooms used in do- 
mestic economy. The bark is used in 
processes of dying ; and in Scotland for 
tanning leather and making ropes. In 
Kamtschatka Uiey form the bark into hats 
and drinking-cups. 

The vernal sap of the birch-tree is 
made into wine. In the beginning of 
March, while the sap is rising, holes must 
be bored in the body of the tree, and fos- 
sets made of elder placed in them to con- 
vey away the liquid. If the tree be large, 
it may be tipped in several places at a 
time, and thus, accordii>g to the number 
of trees, the quantity of Uquid is obtain- 
ed. The sap is to be boiled with sugar 
in the proportion of four pounds to a gal- 
lon, and treated in the same way as other 
made wines. One great advantage at- 
taching to the birch is, that it willgrow 
on almost any barren ground : upon 
ground, says Martyn, that produced no- 
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tfain^ but moss, birch-tree8haTeMicc«ed- 
ed, so as to produce at least 20*. per acre 
perann. The broom-makers are constant 
customers for birch, in all places within 
30 miles of the metropolis, or where wa- 
ter carriage is conrenient ; in other parts 
the hoop-benders are the purchasers ; but 
the laiver trees are consumed by turn- 
ers, and the manufacturers of instruments 
of husbandry. 

BEVEL, amonp masons, carpenters, 
joiners, and bricklayers, an instrument 
composed of two straight edges, or blades, 
attached at one end on a centre, as a rule 
joint, and may be set to any angle. 

The make and use of this instrument 
is pretty much the same as those of the 
common square and mitre, except that 
those are fixed, the first at an an^le of 
ninety degrees, and the second at forty- 
* five : ^hereas the bevel being moveable, 
it may in some measure supply the place 
of both, which it is chiefly mtended for, 
serving to set off, or transfer angles either 
greater or less than 90 or 45 degrees. 

BEVtLE, in heraldiy, a thing broken 
or opening like a carpenter's rule : thus 
we say, he beareth argent, a chief bevile, 
rert, by the name of beverlis. 
^ BIBLE, the book, a name given bv Chris- 
tians, by way of eminence, to a collection 
of the sacred writings. 

This collection of the sacred writings, 
containing those of the Old and New Tes- 
tament, is iustly looked upon as the fmm- 
dation of the Jewish, as well as the Chris- 
tian, religion. The Jews, it is true, ac- 
knowledge only the scriptures of the Old 
Testament, the correcting and publishing 
of which are unanimously ascribed; both 
by the Jews and the Christians, to Ezra. 
Some of the ancient fathtrs, on no other 
foundation than that fabulous and apocry- 
phal book, the second book of Esdras, 
{)retetid that the scriptures were entirely 
ost in the Babylonisn captivity, and that 
Ezra had restored them again by divine 
revelation. What is certain is, that in the 
reig^ of Josiah there were no other books 
of the law exUnt, besides that found in 
the temple by Hilkiah ; from which origi- 
nal, that pious king ordered copies to 
be immediately written out, and search 
made for all the parts of the scriptures ; 
by which means copies of the whole be- 
came pretty numerous among the people, 
who carried them with them into captivi- 
ty. After the return of the Jews from the 
Babylonish captivity, Ezra got together as 
roanjr copies as he could of the sacred 
writings, and out of them all prepared a 
correct edition, disposing the sereral 



books in their nataral order» and settfit^ 
the canon of the scripture for his time ; 
having puUished them according to the 
opinion of most learned men in the Chal> 
dee character, as the Jews upon their 
return from the captivity, brought with 
them the Chaldaic tan^^uage, which from 
that time became their inotiier tongue, 
and probably gave birth to the ChaMee 
translation of their scriptures. 

BiBLX, Chaldee, is only the glosses, or 
expositions made by the Jews, when they 
spoke the Chaldee tongue; whence it is 
called targumim, or paraphrases, as not 
being a strict version of the scriptures. 

BiBLB, Hebrew. There is, in the church 
of St. Dominic, in Bononia, a copy of the 
Hebrew scriptures, which they pretend 
to be the ori^nal copy, written by Ezra 
himself. It is written in a fair character, 
upon a sort of leather, and made up into 
a roll, after the ancient manner ; but its 
having the vowel points annexed, and 
the writing being fresh and fair, without 
any decay, are circumstances which prove 
the novelty of the copy. 

BiBLB, Greek. It is a dispute among 
authors, whether there was a Greek ver- 
sion of the Old Testament, more ancient 
than that of the 72 Jews employed by 
Ptolemy Philadelphus to translate that 
book : before our Saviour's time, there 
was no other version of the Old Testa- 
ment besides that which went under the 
name of the LXX. 

But, after the establishment of Chris- 
tianity, some authors undertook new 
translations of the Bible, under pretence 
of making them more conformable to the 
Hebrew text There have been about 
six of these versions, some of which arc 
charged with having comipted several 
passages of the prophets relating to 
Jesus Christ; others have been thought 
too free in their versions; and others 
have been found faiUt with, for having 
confined themselves too servilely to the 
letter. 

Bible, /^(m. It is beyond dispute, that 
the Latin churches had, even in the first 
ages, a translation of the Bible in their 
langiiage, which being the vulgar lan- 
g^iage, and consequenSy understood by 
every body, occasioned a vast number of 
Latin versions. Among these there in as 
one which was generally received, and 
called, by St. Jerom, the vulgar or com- 
mon translation. St. Austin gives this ver- 
sion the name of the Italic, and prefers it 
to all the rest. See Vulgate. 

There were several other translations 
of the Bible into Latin, the most remark- 



Digit+zed by VjOOQ IC 



BIBLE. 



able 6f which are, the veisidns of St Je- 
rom. Sanies Pag^lnus, Cardinal Cretan, 
)Euid isiodore Clarius, all from the Hebrew 
text Besides these translations by Ca- 
tholic authors, there are some made by 
Protestant translators of the Hebrew ; 
the most eminent of their versions are 
those of Sebastian Munster, Leo Juda, 
Sebastian Costalio, Theodore Beza, Le 
Clerc,&c. 

BiBLx Stftiac, TM Syrians have in 
their lang^uag'e a ver^on of the Old Tes- 
tament,^ which they pretend to be of 
great antiquity, most part of which they 
say was made in Solomon's time, and 
the rest in the time of Abgarus king of 
Bdessa. 

Bi B1.B, AnMc. The Arabic versions of 
the Bible are of two sorts, the one done 
by Christians, the other by Jews. There 
are also several Arabic versions of par- 
ticular books of scripture, as a translation 
of the Pentateuch from the Syriac, and 
another of the same from the Septuagint, 
and two other versions of the Pentateuch, 
the manuscripts of which are in the Bod- 
leian library. 

The Gospel being* preached in all na- 
tions, the Bible, which is the foundation 
of the Christian religion, was translated 
into the respective languages of each na- 
tion ; as the Egyptian or Coptic, the In- 
dian, Persian, Arminian, Etniopic, Scy- 
thian, Sarmatian, Sclavonian, Polish, Bo- 
hemian, German, English, &c. 

The books of the Bible are divided by 
the Jews into three classes, viz. the law, 
the prophets, and the hagiographers ; a 
div'ision which they are supposea to bor- 
row from Ezra himself. 

Each book is subdivided into sections, 
or paratchea'y which some maintain to 
have been as old as Moses, though others, 
with more probability, ascribe it to the 
same Ezra. These were subdivided into 
▼erses, peaucfdm, marked in the Hebrew 
Bible by two great points, called soph 
pantch, at the eml of each. For the di- 
vision of the Bible into chapters, as we 
now have it, is of much later date. 

Divers of the ancient Bible-books ap- 
pear to be irrecoverably lost, whether it 
be that the copies of them perished, or 
that Ezdras threw them out of his canon. 
Hence it is, that in the books still extant, 
-we find divers citatiq^is of, and references 
to, others, which are no>*^ no more ; as 
the book of Jasher, the book of the wars 
of the Lord, annals of the kings of Judah 
and Israel, part of Solomon's three thou- 
sand proverbs, and his thouSasd and five 
songs, besides his books on plants, ani- 
mals, fishes, insects, &c. To which may 



be adders book of Jeremiah^ wherein 
he enjoined the captives, who went to 
Babylon, to take the sacred fire and con- 
ceal it ; also the precepts which that pro- 
phet g^ve the Jews, to preserve them- 
selves from idolatry, and his lamentations 
on the death of king Josiah. 

The Jewish canon of scripture then 
was settled by Ezra ; yet not so, but that 
several Ikriations have been since made 
in it : Malachi, for instance, could not be 
put in the Bible by him, since that pro- 
phet is aHowed to have lived after Ezra ; 
nor could Nehemiah be there, since men- 
tion is made in that book of Juddua, as 
high priest, and of Darius Codomannusas 
king of Persia, who were at least an hun- 
dred years later than Ezra. It may be 
added, that, in the first book of Chro- 
nicles, the genealogy of the sons of Ze- 
rubbabel is carried down for so many ge- 
nerations, as must necessarily bring it to 
the time of Alexander ; and consequent- 
ly this book could not be in the canon in 
Ezra's days. It is probable the two books 
of Chronicles, Ezra, Nehemiah, Esther, 
and Malachi, were adopted into the Bi- 
ble in the time of Simon the Just, the last 
of the men of the great synagogue. 

BiBLBS, Enghtk-Saxon. If we inquire 
into the versions of the Bible of our own 
countiy, we shall find that Adelm, bishop 
of Shirebom, who lived in 709, made an 
English-Saxon version of the Psabns; 
and that Eadfrid, or Ecbert, b'lshop of 
Lindisfeme, who lived about the year 
730, translated several of the books of 
scripture into the same language* It is 
said likewise, that venerable Bede, who 
died in 7^5, titinslated the whole Bible 
into Saxon. But Cuthbert, Ucde's disci- 
ple, in the enumeration of his master's 
works, speaks only of his translation of the 
Gospels, and says nothing of the rest of 
the Bible. Sotne pretend, that King Al- 
fred, who lived in 890, translated a great 
part of the Scriptures. We find an old 
version in the Anglo-Saxon of several 
books of the Bible, made by Elfric, abbot 
of Malmesbury : it was published at Ox- 
ford in 1699. There is an old Anglo-Sax- 
on version of the four €rospels, published 
by Matthew Parker, Archbishop of Can- 
terbury, in 1571, the author whereof is 
unknown. Dr. Mill observes, that this 
version was made from a Latin copy of 
the old Vulgate. 

BiBLSs, Saxmi. The whole scripture is 
s^d by some to have been translated into 
the Anglo-Saxon by Bede, about the year 
701, though others contend he only trans- 
lated the Gospels. We have certain 
books or parts of the Bible, by several 
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other trtnslstoni ; at, 1. The^Mlmsyby 
Adelm, bishop of Shirebom, contempo-- 
mry with Beae ; though by others tnis 
version is attributed to King* Alfred, who 
lived 200 years after. Another version 
of the Psalms in Anglo-Saxon was pub- 
lished by Spelman, in 1640. 2. The 
Evangelists, still extant, done from the 
ancient Vulgate, before it was revised by 
St. Jerome, oy an author unkrfbwn, and 
published by Mattb. Parker, in 1571. An 
old Saxon version of several books of the 
Bible, made by Elfric, abbot of Malmes- 
bury, several fragments of which were 
published by William Lilly, in 1638, the 
genuine copy by Eklm. Thwaites, in 1639, 
at Oxford. 

Bibles, JmUan. A translation of the 
Bible into the North American Indian 
language, by Elliot, was published in 4to. 
at Cambridge in 1685. 

Bibles, Eii^Ush. The 6rst English Bi- 
ble we read of %^as that translated by J. 
"Wickliffe, about the year 1360; but ne- 
ver printed, though there are MS. copies 
of it in several of the public libraries. J. 
de Trevisa, who died about the year 
1398, is also said to have translated the 
whole Bible j but whether any copies of 
it are remaining docs not appear. 

TindaVi, The first printed Bible in 
our language was that translated by Will. 
Tindal, assisted by Miles Coverdale, 
printed abroad in 1526 ; but most of the 
copies were bought up and burnt by Bi- 
shop Tunstal ana Sir Thomas More. It 
only contained the New Testament, and 
was revised and republished by the same 

J>erson in 1530. The prologues and pre- 
aces added to it reflect on the bishops 
and clergy; but this edition was also 
suppressed, and the copies burnt. In 
1532, Tindal and his associates finished 
the whole Bible, except the Apocrypha, 
and printed it abroad; but while he was 
aflenx'ards preparingfora second edition, 
he was taken up and burnt for heresy in 
Flanders. 

Matthev>B*9. On Tindal's death, his 
work was carried on by Coverdale, and 
John Rogers, superintendant of an En- 
glish church in Germany, and the first 
martyr in the reign of Queen Mary, who 
translated the Apocrypha, and revised 
TindaPs translation, comparing it with the 
Hebrew, Greek, Latin, and German, and 
adding prefaces and notes from Luther's 
Bible. He dedicated the whole to Henry 
Vni. in 1537, under the borrowed name 
of Thomas Matthews ; whence this has 
been usually called Matthcvvs's Bible. It 
was printed at Hamburgh, and licence ob- 



tained for pablishingit in England, by th^ 
favour of Archbishop Cranmer, and the 
Bishops Latimer and Shaxton. 

Cranmer*: The first Bible printed by 
authority in England, and pubhcly set up 
in churches, was the same Timud's ver- 
sion revised, compared with the Hebrew, 
and in many places amended, by Miles 
Coverdale, dTterwards Bishop of Exeter ; 
and examined after him by Archbishop 
Cranmer, whb added a preface to it : 
whence this was called Cranmer's Bible. 
It was printed by Grafton, of the largfest 
volume, and published in 1540 ; and, by 
a royal proclamation, every parish was 
obliged to set one of the copies in their 
church, under the penalty of forty shil- 
lings a month : yet, two years liter, the 
Popish bishops obtained its suppression 
of the king. It was restored under Ed- 
ward VI. suppressed again under Queen 
Mary, and restored ag^'in in the first year 
of Queen Elizabeth, and a new edition of 
it given in 1562. 

Geneva. Some EngUsh exiles at Gene- 
va, in Queen Mary's reign, Cloverdale, 
Goodman, Gilbie, Sampson, Cole, Whit^ 
tingham, and Knox, made a new transla- 
tion, printed there in 1566, the New Tes- 
tament having been printed in 1557, hence 
called the Geneva Bible, containing the 
variations of reading^, marginal annota- 
tions, &c. on account of which it wa« 
much valued by the Puritan party in that 
and the following reigns. 

BUhop*; Archbishop Parker resolved 
on a new translation for the public use of 
the church, and engaged the bishops and 
other learned men to take each a share 
or portion. These being afterwards join- 
ed together, and printed with short anno- 
tations in 1568, in a large folio, made 
what was afterwards called tlie great En- 
glish Bible, and commonly the Bishop's 
Bible. The following year it was also 
published in octavo, in a small, bat 
nne black letter, and here the chapters 
were divided into verses ; but without any 
breaks for them, in which the method of 
the Geneva Bible was followed, which 
was the first English Bible where any 
distinction of verses was made. It was 
afterwards printed in large folio, with cor- 
rections, and several prolegomena, in 
1572: this is caUed Matthew Parker^s 
Bible. The initial letters of each tiansls- 
tor's name were pu\ at the end of his 
part : e. gr. at the end of the Pentateuch, 
W. E. for WiUiam Exon ; that is, Wil- 
liam, Bishop of Exeter, whose allotment 
ended there : at the end of Samuel, R, 
M. for Richard^enevenjBis. or Bishop of 
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St. Darid's, to whom the second allotment 
fell: and the like of the rest. The arch, 
bishop foresaw, directed, examined, and 
finished the whole. This translation was 
used in the churches for 40 years, though 
the Geneva Bible was more read in pri- 
vate houses, being' printed above 30 times 
in as many years. King James bore it an 
inveterate hatred on account of the notes, 
which, at the Hampton court conference, 
he charged as partial, untrue, seditious, 
&c. The Bishop's Bible, too, had its 
6uilt8. The king frankly owned he had 
yet seen no gtjod translation of the Bi- 
ble in English; but he thought that of 
Geneva the worst of all. 

Rhemish. After the translation of the 
Bible by the bishops, two other private 
versions had been mside of the New Tes- 
tament : the first by Laurence Thomson, 
made from Beza's Latin edition, together 
with the notes of Beza, published in 1582, 
in 4to., and afterwards in 1589, varying 
very little from the Geneva Bible ; the se- 
cond by the Papists at Rheims, in 1584w 
called the Rhemish Bible, or Rhemish 
translation. These, finding it impossible 
to keep the people from having the Scrip- 
tures in the vulgar tongue, resolved to 
give a version of their own, as favourable 
to their cause as might be. It was print- 
ed on a large paper, with a fiur letter and 
margin. One complaint against it was, 
its retaining a multitude of Hebrew and 
Greek words untranslated, for want, as 
the editors express it, of proper and ade- 
quate terms in the English to render 
them by, as the words ozymet, Umiket 
rtoional^ holocautU prepuce^ ptuche, &c. 
However, many of the copies were seized 
by the Queen's searchers, and confiscated ; 
and Thomas Cartwright was solicited by 
Secretary Walsingham to refute it : but, 
after a good progress made therein. 
Archbishop Whitg^t prohibited his fur- 
ther proceeding thevein, as judging it im- 
proper that the doctrine of the Church of 
Bngland should be committed to the de- 
fence of a Puritan, and appointed Dr. 
Fulke in his place, who refuted the Rhe-- 
mists with great spirit and learning. 
Cartwrig^t's refutation was also after- 
wards published in 1618, under Arch- 
bishop Abbot About 30 years after their 
New Testament, the Roman Catholics 
published a translation of the Old at Do- 
way, m 1609 and 1610, Irdm the Vulgate, 
with annotations ; so that the English Ro- 
man Catholics have now the whole Bible 
in their mother tongue ; though it is to be 
observed, they are forbidden to read it 
without a license from their superiors. 



JRnff Jame»*8. The last English Bible 
was that which proceeded from the Hamp- 
ton-court conference, in 1603, where ma- 
ny exceptions being made to the Bishop's 
Bible, King James gave orders ibr a new 
one ; not, as the preface expresses it, for 
a translation altogether new, nor yet to 
make of a bad one a good one ; but to 
make a good one better, or of many good 
ones one best Fifty-four learned persons 
were appointed for this office by thekin^, 
as appears by his letter to the archbi- 
shop, dated in'1604; which being three 
years before the translation was entered 
upon, it is probable seven of them were 
either dead, x)r had declined the task, 
since Fuller's list of the translators makes 
but 47 ; who, being ranged under six di- 
visions, entered oti their province in 1607. 
It was published in- 1613, with a dedica- 
tion to James, and a learned preface, and 
is commonly called King James's- Bible. 
After this, all the other versions dropped 
and fell into disuse, except the Epistles 
and Gospels in the Common Prayer Book, 
which were still continued according to 
the Bishop's translation till the alteration of 
the liturgy in 1661, and the Psalms and 
Hymns, which are to this day continued 
as in the old version. The judicious Sel- 
den, in his Table Talk, speaking of the 
Bible, says, "The English translation of 
the Bible is the best translation in the 
world, and renders the sense of the ori- 
ginal best, taking in for the English trans- 
lation the Bishop's Bible as well as King 
James's. The translators in King James's 
time took an excellent way. That part 
of the Bible was given to him who was 
mo^ excellent in such a tongue, (as the 
Apocrypha to Andrew Downs,) and then 
they met together, and one read the 
translation, the rest holding in their hands 
soHAe Bible, either of the learned tongues, 
or French, Spanish, Italian, 8cc. If they 
found any fault, they spoke ; if not, he 
read on." King James's Bible is that now 
read by authority, in all the churches in 
Britain. 

BiBUs, fVelsh. There was a Welsh 
translation of the Bible made from the 
original in the time of Queen Elizabeth, 
in conseau^nce of a bill brought into the 
House ot Commons for this purpose in 
1563. It was printed in folio in 1588. 
Another version, which is the standard 
translation for that language, was printed 
in 1620. It is called Parry's Bible. An 
impression of this was printed in 1690, 
called Bishop Loyd's Bible. These were 
in folio. The first 8vo. impression of the 
Welsh Bible was made in 1630. 



Digitized by 



Google 



filE 



BIL 



B1BLK8, IrUh. Towards the middle of 
the sixteenth century, Bedell, Bishop of 
Kilniore, set on foot a translation of the 
Old Testament into the Irish language ; 
the New Testament and the Liturgy hav- 
ing been before translated into that lan- 
guage. I'he Bishop appointed one King 
to execute this work, who, not under- 
standing the Oriental languages, was 
oblig^ to translate it from the EngUsh. 
This work was received by Bedell, who, 
after having compared the Irish transk^ 
tion with the English, coAipared the lat- 
ter with the Hebrew, the LXX. and the 
Italian version of Diodati. When this 
work was finished, the bishop would have 
been himself at the charge of the impres- 
sion, but his design was stopped, upon ad- 
vice given to the Lord Lieutenant and the 
Archbishop of Canterbury, that it would 
prove a shameful thing for a nation to pufo- 
lish a Bible translated by such a despica- 
ble hand as King. However, the manu- 
script was not lost, for it went to press in 
the year 1685. . 

Btblkk, Erse. There is also a version 
of the Bible in the Gaelic, or Erse lan- 
g^iiagc, published at Edinburgh. 

BIDENS, in botany, ^ genus of the 
Syngenesia Polygiunia JEqualis class of 
plants. The compound flower is uniform 
and tubulose, and tlie proper one infundi- 
buliform. The seed is. single, obtuse, 
and crowned with two or more erect and 
sharp awns. There are 14;$pecies, most 
of which are herbaceous annuals. Some 
however are shrubs. Leaves generally 
opposite, some pinnate. Flowers axillary 
or terminating. B. tripartita is obviously 
distinguished from B. cernua, drooping 
water nemp agrimony, by its trifid leaves, 
a character more to be depended on than 
the uprightness of its flowers. It is 
also much more common with us at least. 
That is generally found in water ; this 
more frequently occurs on the borders of 
ponds, rivulets, &c. where it flowers in 
August and September. . Thi^ plant dyes 
a deep yellow. The yarn or thread ipust 
be first steeped in alum water, then dried 
and steepea in a decoction of the plant, 
and afterwards boiled in the decoction. 
The seeds have been sometimes known to 
destroy ^Id-fish, by adhering to their 
gills and jaws. 

BIENNIAL /^/^ofili, in botany, such as 
are of two years duration. Of this kind 
there are numerous plants, which being 
raised one year from seed, generally at- 
tain perfection in the same year, shooting 
up stalks, produdng flowers, and per- 



fecting seeds in the following spring or 
summer, and soon af^er perish. 

BIGAMY, in law, is where a person 
marries a second wife or husband, the 
first being alive, for which the punish- 
ment was foimerly death, as in cases of 
fejony; but it is now usually punished 
with a long imprisonment, or even trans- 
portation ; and in the case of a spy, em- 
ployed by government in the year 1794^ 
who was convicted of bigamy, the pun- 
ishment was the- mere residence in the 
house of the iailer for a very few days. 

BIGNONIA, ihe-trumpet-Jloiper, in bo- 
tany, a genus of the Didynamia Angios- 
{)ermia class. Hie flower is monopeta- 
ous, with a moulii campanulated, and di- 
vided into five segments : the fmit is a 
pod with two cells and two valves, con- 
taining several imbricated, compressed, 
and wmged seeds. There are 27 species, 
mostly trees and shrubs, inhabitants <£ 
the hot climates of the East and West In- 
dies, and eminently beautiful. Flowers 
in panicles, large and handsome, of vari- 
ous colours, red, blue, yellow, or white. 
The calyx should be observed, whether 
it be simple or double ; the corolla* whe- 
ther it be regular or irregular ; the sta- 
mens, whether they be fertile or barren ; 
the fruit, whether it be bony or capsular, 
in form of a silique or ovate. B. catalpa 
is a deciduous tree, rising with an upright 
stem, covered with a smooth brown bairk, 
to the height of thirty or forty feet ; it 
sends out many strong lateral branches, 
having very large heart-shaped leaves on 
tltem, placed oppo^te at every point 
The flowers are succeeded by long taper 
pods; but these have not yet been pro- 
duced in England ; it is found growing 
naturally on the back of South Carolina, 
at a great distance from the EngUsh set- 
tlements. It is now not uncommon in our 
nurseries and plantatioos. This tree has 
a good effect when it stands in the mid- 
dle of large openings, where it can freely 
send forth its side branches, and shew it- 
self to advantage. It flowers in August, 
and is known in the nurseries by its Indian 
name Catalpa. 

BILBOES, a punishment at sea, an- 
swering to the stocks at land. The of- 
fender is laid in iroQS, or .stocks, which 
are more or less ponderous, accordinsr to 
the quali^ of the offence of which he «s 
guihy. 

BILDGE of a ship, the bottom of her 
floor, or the breadth of the place the ship 
rests on when she is aground. There- 
fore, bildge-water is that which lies on 
her flow, and cannot go to the well of 
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th^ pump : and bildg^-pump^, or burr- 
pumps, are those that cany off the bildge- 
water. They likewise say the ship is 
bildgedy when she hassome of her timber 
struck off on a rock or anchor, and springs 
aleak. 

BILDSTEIR, k mineral called by Kla- 
proth Agabnatcdite, of which there are 
two varieties. The first is semitranspa- 
rent, its colour is olive and asparagus 
green, passing into greenish grey, inter- 
nally it 18 shimng, and has a greasy lustre : 
its parallel fracture is obscurely slaty, its 
cross fracture is small qilintery passing 
to compact uneven : it is translucid, soft, 
and has a greasy feeL Specific gi^kvity 
3.81: according to Klaproth it contains. 



SUex . 


• H 


Alumina . . . 


. 36* 


Oxide of iron 


. 075 


Water .... 


. 5^ 


Loss .... 


2,75 



100.00 

The second variety is opaque, and is of 
a reddish white passing into flesh-red, 
and variegated with different coloured 
veins : it possesses little or no lustre, and 
has a compact fracture ; it consists of 

Silex 62 

Alumina 24 

Lime 1 

Oxide of iron ... 0.5 
Water ...... 10.0 

Loss 2Ji 

100.0 

Bildsteir comes from China, and is the 
substance of which the little Chinese or- 
naments and fig^ure9 of chimney-pieces 
are made. 

BILE is a liquid of a veUowish-green 
colour, an unctuous feel, bitter taste, and 
peculiar smell, which is secreted by the 
liver; and in most animals considerable 
<|uantities of it are usuaUy found collected 
in the gall bladder. Great attention has 
been paid to this liquid by physicians; 
because the ancients were accustomed to 
ascribe a veiy great number of diseases, 
and even affections of the mind, to its 
agency. The specific gravity of bile 
seems to vary, like that of all other ani- 
mal fluids. When strongly agitated, it 
lathers like soi^) ; and for this reason, as 
well as from araedical theoiy conceminp^ 
its use, it has been often called an am- 
mal soap. It mixes readily with water in 
any prop<»tion, and assumes a yeUow co- 
lour; but it ref^s to unite with oil 

VOL. n. 



when the two fluids are agitated together, 
the instant that they are left at rest the 
oil separates, and swims on the surface. 
Bile, however, dissolves a portion of soap 
readily, and is often employed to free 
doth from greasy spots. When muriatic 
acid is poured upon bile, let it be ever so 
fresh, an odour of sulphtireted hydrogen 
gas is constantly exhaled. When on 100 
parts of ox bile, 4 parts of strong muriatic 
acid are poured, the whole instantly co- 
agulates; ^ut in some hours the greater 
part becomes again fluid ; and when 
passed through the filtre, it leaves 0.26 
of a white nutter, which has all the pro- 
perties of albumen. Thenard, bv a care- 
ful and repeated analysis of ox bile, found 
that 800 parts of it yielded the followmg 
ing^dients : 

Water roo 

Resin 43 

Saccharine matter . . 41 

Albumen 4 

Soda 

Kuiiate of soda 
Sulphate of soda . 
Phosphate of soda 
Phosphate of lime 
Oxide of iron . . 



4 

3.2 
0.8 
2.0 
1.2 
0.5 
799.7 



When bile is distilled in a water-bath, 
it affords a transparent watery liouory 
which contracts a pretty strong odour, 
not unlike that of musk or amber, espe- 
cially if the bile has been kept for some 
days before it is submitted to distillation. 

Bile, exposed to a temperature be- 
tween 65® and 75^^ soon loses its colour 
and viscidity, acquires a nauseous smell, 
and deposits whitish mucilaginous flakes. 
After the putrefaction has made con- 
siderable progress, its smeU becomes 
sweet, and resembles amber. If bile be 
heated, and slightly concentrated by eva- 
poration, it mav be.kept for many months 
without alteration. 

The principal use of the bile seems to 
be, to separate the ercrement from the 
chyle, after both have been formed, and 
to produce the evacuation of the excre- 
ment out of the body. It is probable that 
these substances would remain mixed to- 
gether, and that they would perhaps 
even be partly absorbed together, were 
it not fbr the bile, which seems to com- 
bine with the excrement, and by this 
combination to facilitate its separation 
from the chyle, and thus to prevent its 
absorption. Foureroy supposes that the 
bile, as toon as it ia mixed with the con- 
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tents of the intestinal canal, sufiers a de- 
composition ; that its alkali and saline in- 
gredients combine with the chyle, and 
render it more liquid, while its albumen 
and resin combine with the excrementi- 
tious matter, and mdually render them 
less fluid. From the late experiments of 
Berzelius on feces, it cannot be doubted 
that the constituents of the bile are to be 
found in the excrementitious matter ; so 
that the ingfenious theory of Fourcroy is 
so far probable. The bite also stimulates 
the intestinal canal, and causes it to eva- 
cuate its contents sooner than it other- 
wise would do ; for when there is a de- 
ficiency of bile, the body is constantly 
costive. 

BILINGUIS, in a gfeneral sense, signi- 
fies one that speaks two languages; but 
in law it is used for a jury that passes in 
any case between an Englishman and a 
foreig^r, whereof part ought to be.Eng- 
lidi and part strangers. 

BTLX., an instrument made of iron, edg- 
ed in the fonn of a crescent, and adapted 
to a handle. It is used. by plumbers, to 
perform several parts of their work ; by 
basket-makers, to cut the largest pieces 
of chesnut trees, and other wood ; and by 
eardeners; to prune trees. When short, 
it is called a hand-bill, and when long, a 
hedge-bill. 

Bill in trade, both wholesale and re- 
•tail, as also among workmen, signifies an 
account of merchandizes or goods deli- 
vered to a person, or of work done for 
one. In those bills must be set down the 
sums of money received on account, 
which ought to be deducted from the 
sum total 

Bill of credit, that which a merchant or 
banker gives to a person whom he can 
trust, impowerii\g him to receive money 
from his correspondents in foreign coun- 
tries. Though bills of credit be differ- 
ent from bills of exchange, yet they en- 
jo^ the same privileges ; for the money 
paid in consequence of them is recovera- 
ble by law. 

Bill oferUty, an account of the foods 
entered at the custom-house, both, in- 
wards and outwards. In this bill must be 
expressed, the merchant exporting or im- 
porting; the quantity of merchandize, 
and the divers species thereof; and whi- 
ther transported, or from whence. 

Bill of exchange, a piece of paper, on 
which is written a short order, g^ven by a 
merchant, &c. for paying to such a per- 
son, or his order, and in some countries to 
the bearer, in a distant place, a sum of 
money equivalent to that which such a 



merchant, S^c. has received in his dwell- 
ing-house. 

Bill of lading, an acknowledgment 
signed by the master of a ship, and given 
to a merchant, &c. containing an account 
of the g^oods which th^ 'master has receiv- 
ed on board from that merchant, &c. with 
a promise to deliver them at an intended 

glace for « certain salary. Each bill of 
iding must be treble, one for the mer- 
chant who loads the g^oods, another to be 
sent to the person to whom the^ are con- 
signed, and the third to remain in the 
hands of the master of the ship. 

Bill of parceU, an account given by 
the seller to the buyer, containing the par- 
ticulars of all the sorts, and prices of 
the goods bought 

Bill of tale, is when a person, waiting 
a sum of money, delivers goods as a se- 
curity to the lender, to whom he gives 
this bin, iropowering him to sell the 
goods, in case the sum borrowed is not 
repaid, with interest, at the iq)pointed 
time. ^ 

Bill of »tore, a licence g^ranted at the 
custom-house to merchants, by wluch thev 
have liberty to carry, custom-free, all sucn 
stores and p^virions, as they may have 
occasion for during their voyag^. 

Bill of mfferance, a licence g^ranted 
to a merchant ^t the custom-house, suf- 
fering him to trade from one English port 
to another, without paying custom. 

Bill, bank, a private instrument, 
whereby private persons become entitled 
to a part m the bank stock. 

Bill, in l&w, a security for money, un- 
der the hand, and sometimes the seal, of 
the debtor. It is of two sorts, a single 
bill without a penalty^ or a bill with a pe- 
nsJty, called a penal bill ; which last is 
all one with what we call a bond or obli* 
gation, only it has not a condition. 

Bill denotes also a declaration, in 
writing, expressing either some wrong 
the complamant has suffered by the de- 
fendant, or else a fault that the party com- 
Elained of has committed against some 
iw or statute of the realm. 

This bill is sometimes exhibited to Jus- 
tices at the general assises, bv way of in- 
dictment, or referred to oUiers haviiu^ 
jurisdiction ; but more especial^ is ao- 
dressed to the lord-chancellor, for incon- 
scipnable wrongfs done. It contains the 
thing or fact complained of, the damage 
sustained, and a petition or process 
against the defenduitfor redress; and is 
used both in criminal and civil cases. In 
a criminal case, the words Billa TKmA 
are indorsed by the grand jury upon » 
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S resentment, thereby signifying, that 
ley find the same made with probable 
evidence, and on that account worUiy 
of farther consideration. 

Bill in parUametU, a paper containing 
propositions offered to the Houses to be 
passed by them, and then presented to 
the King to pass into a law. To bring a 
bill into, the House, if the relief sought 
by it is of a private nature, it is first neces- 
sary to prefer a petition ; which must be 
J>resented by a member, and usually sets 
orth the ^evance deared to be reme- 
died. This petition (when founded on 
fiM:ts that may be in their nature disputed) 
is referred to a committee of members 
who examine the matter alleg^d» and ac- 
cordingly report it to the House; and 
then (or, otherwise, upon the mere peti- 
tion) lefcve is given to bring in the bill. 
In public matters, the bill is brought in 
upon motion made to the House, without 
any petition at alL The persons directed 
to bring in the bill present it in a compe- 
tent time to the House, drawn out on pa- 
per, with a multitude of blanks or void 
3[>aces, where any thim^ occurs that is 
ubious, or necessary to be settled by the 
Parliament itself, (such, especially, as the 
precise date of times, the nature and 
quantity of penalties, or of any sums of 
money to be raised^) being, indeed, only 
the skeleton of the bill In the House of 
Lords, if the bill begins there^ it is (when 
of a private nature) referred to two of the 
judffies who examine and report the state 
of £e ftbcU alleged, to see that aU neces- 
sary parties consent, and to settle all points 
of technical propriety. This bread a first 
time, and, at a convenient distance, a se- 
cond time ; and, after eaeh reading, the 
Speaker opens to the House the substance 
or the bill, and puts the question, whe- 
ther it shall proceed any fiiraier ? The in- 
troduction of the bill may be originally 
opposed, as the bill itself may, at either 
or the readings ; .and iiP the opposition 
sacceeds, the bill must be dropped for 
that session ; as it must also, if opposed 
with succ<!ss, in any of the subsequent 
stages. After the second reading, it is 
committed ; that is, referred to a commit- 
tee : which is either selected by the House, 
in matters of smalt importance, or else, 
upon a bill of consequence, the House 
resolves itself ihto a committee of the 
whole House, A committee of the whole 
House b composed of every member; 
and; to form it, the Speaker quiu the 
chair, (another member beinr appointed 
cha irm a n ,) and may wt and debate as a 
private member. In these cojnmittees^ 



the bill is debated, clause by clause, 
amendments made, the blanks filled up, 
and sometimes the bill entirely new mo- 
delled. After it has gone through the 
committee, the chairman reports it to the 
House, with such amendments as the com- 
mittee have made; and then the House 
considers the whole bill again, and the 
question is repeatedly put upon every 
dause and amendment. When the House 
has agreed, or disagreed to the amend- 
ments of the committee, and sometimes 
added new amendments of its own, the 
bill is then ordered to be engrossed, or 
written in a strong gross hand on one or 
more long rolls (or presses) of parch- 
ment/sewed together. When this is H^ 
nished, it is read a third time, and amend* 
ments are sometimes then made to it ; 
and if a new clause be added, it is done 
by tacking a separate piece of parchment 
on the bill, which is called a ryder. The 
Speaker then ajg^n opens the contents ; 
and, in holding it up in his hands puts the 
question, whether the bill shall pass ? If 
this is agreed to, the title to it is then set- 
tled ; which used to be a general one for 
aU the acts passed in the session, till in 
the fifth year of Henry VIH. distinct ti- 
tles were introduced for each chapter. 
After this» one of the members is dir^:ted 
to carry it to the Lords, and desire their 
concurrence ; who, attended by several 
more, carries it to the bar of the House 
of Peers, and there delivers it to their 
Speaker, who comes down from the 
woolsack to receive it It there passes 
through the same forms as in the other 
House (except engrossing, which is al- 
ready done) : and, if rejected, no more 
notice is taken, but it passes wub nkntio, 
to prevent unbecoming altercations; but 
if It is agreed to, the Lords send a mes- 
sage by two masters in chancery, (or 
sometimes two of the judges,) that they 
haVe agreed to the same, and the bill re- 
mains with the Lords, if th^ have made 
no amendments to it ; but if any amend- 
ments are made, such amendments are 
sent down with the bill,to receive the con- 
currence of the Commons. If the Com- 
mons disagree to the amendments, a con- 
ference usually follows between members 
deputed from each House ; who, for the 
most nart, tettle and adjust the difference ; 
but it both Houses remain inflexible, the 
biU is dropped. If the Commons agree 
to the amendments, the bill is sent back to 
the Lords by one of the members, with a 
message to acquaint them therewith. The 
same foims are observed, mutatU ftmum* 
dEi!, when the bill begins in the House of 
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Lords. But wben air act of grace, or p«r- 
don, 19 passed, it is first signed by his Ma- 
jesty, and then read once only in each of 
the Houses, without any new engrossing 
or amendment And when both riouses 
have done with any bill, it always is de- 
posited in the House of Peers, to wait the 
royal assent; except in the case of a bill 
of supply, which an.er receiving the con- 
currence of the Lords is sent back to the 
House of Commons. The royal assent 
may be given two ways : 1. In person ; 
when the King comes to the House of 
Peers, in his crown and royal robes, and 
sendintr for the Commons to the bar^ the 
titles of aH the bilb that have passed 4>oth 
Hou^s are read, and the King's answer is 
declared by the clerk of the parliament 
in Norman French : a badge, it must be 
owned (now the onfy one remaining) of 
conouest; and which one could wish to 
see tall into total oblivion ; unless it be 
reserved as a solemii mementd to remind 
us that our liberties are mortal; having 
been once destroyed by a foreign force. 
If the King consents to a public bill, the 
clerk usuaby declares, ** Le roy le veut.*' 
** The King wills it so to be ;" if to a pri- 
vate bill, " Soit fait oomnie il est desire ;"' 
^ Be it as it is desired" If the King re- 
uses his assent, it is in the gentle lan- 
guage of "Le roy Vavbera;" "The 
King will advise upon it." When a bill of 
supply is passed, it is carried up and pre- 
sented to the King by the Speaker of the 
House of Commons, and the royal assent 
is thus expressed ;/< )Le roy remercie sea' 
loyal subjects, accepte leur benevolence, 
et aussi le voit ;" ** The King thanks his 
loyal subjects, accepts their benevolence, 
aiid wills it so to be." fn case of an act 
of grace, which originally proceeds from 
tihe crown, and has the royal assent in the 
first stage of it, the clerk of the pailia- 
ncnt thus pronounces the gratitude of 
ibe subject: "Les Prebts^ Seigneurs, et 
OommoBs, en ce present piarliament as- 
semblees, au nom de touts vous autres 
Mikjecti, remcrdent tres humblement vo» 
tie Mi^ste, et prfeiit a Dieu vous donner 
•n sante bone vie <*t longiie ;" **The Pre- 
lates^ Lords, and CoRmion% in this pre- 
sent parliBAent assembled, in the name of 
all your other subjeetsi ^lost humblb^ 
tbank your l^jesCy, and pray to €k>d to 
giant you ii^kealtli kmg to Uve." 

3 By the Stat as Sfen. :b1. c. 21, the 
Ming may save his assent by letters pa- 
tent under his net* seal, signed with nis 
Iwnd, and notif ed m his absenee to both 
Houses assembled together in the High 
Hoose. And wben OtelHR has received 



the rojral assent in either of these ways, 
it is then, and not before, a statute or act 
of parliament. This statute or act is plac - 
ed among the records of the kingdom ; 
there needing no formal promulgation to 
give it the force of a law, as was necessa- 
ry by the civil law with reg^ard to Ac 
emperor's edicts ; because every man in 
Britain is, in judgment of law, party to the 
making.of an edict of parliament, being- 
present thereat by his representatives. 
Ho;* ever, a copy thereof is usually print- 
ed at the Kinsc s press, for the information 
of the whole land And formerly, before 
the invention of printing, it was used to 
be published by the ahenflT of every coun- 
ty : the King^s' writ being sent to him at 
the endof every session, together with a 
transcript of all the acts faiade.at that ses- 
sion, commanding him, '^ut sta^ta ilia, 
et omnes articulos in eisdem contentos, 
in singulis locis ubi expedire viderit, pub- 
lice proclamaH, et firmiter teneri et oh- 
servari faciat" And the usage was, to 
proclaim them at his county court, and 
there to keep them, that whoever would 
might read or take copies thereof; which 
custom continued till the reign of Henr^ 
Vll. An act of pai^sment thus made is 
th6 exercise of t)ie lughest authority that 
this kingdom acknowledges upon earth. 
It hath power to bind every subject in the 
land, and the dominions thereunto be- 
longing ; nay, even the King himself, if 
parUcidarly named therein. And it can- 
not be altered, amended, (Hspensed with, 
suspended, or repealed, but m the same 
fonns, and by the same authority of par- 
liament : for it is a muum in law, that it 
requires the same strength to' dissolve as 
to create an obligation. It is true^ it was 
fotmeriy held that the King might in nfii- 
ny cases dispense with penal statutes; 
bat now, by sUtute 1 Wil. and M. St 3, c. 
3, it b decko^d, that the suspending or 
disnensing with laws bv regal anthori^, 
without consent of parliMoent, i» iHegu. 
See Acts. 

BILLARDIERA, in botany, a genus of 
the Pentandria Monogyma clase and or- 
der. Petals five, al^rnating with the 
leaflets of the calf x ; stigma wmple ; no 
nectary ; berries superior; many-seeded. 
Okie species, found at NeW-HoUuid. 

VfLLWT, in heraldry, a bearing in fonn 
ofa k>ng square. They ar6 supposed to 
represent pieces of dom of gola or nlver, 
but GmHm thinks fhty represent a letter 
sealed up ; and other au^ors take them 
forbrid^ 

^ BiuiT wood; smaO wood for foe], cot 
three feet and fovr indies long, and seven 
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inches and ft half in compass ; the assize 
of wliich is to be enquired of by justices. 

BBLLETTING, in military jrffairs, is 
the quartering* of soldiers in the houses 
of a town or vill^e. 

BILLIARDS, an ingenious kind of 

fime, played on a rectangular table, with 
ttle ivoiy balls, which are dpven into 
hazards or holes, according to certun 
rules of tlie game. The table ,on which 
the game is played is Generally about 
twelve feet long and six' feet wide, or t*^ 
ther in the exact form of an oblong; it is 
corered with fine ^reen cloth, and sur- 
rounded with cushions, to pieTeni. the 
balls rolling oft, and to make them re- 
bound. There are six holes, nets, o^ 
pockets : these are fixed at the four cor- 
nets, and in the middle opposite to each 
oither, to receive the balls, which, when 
put into Uiese holes or pockets, are call- 
ed hazards*. The mikmg of a hazard, 
thi^ is, putting the adv^rsaiy's ball in, at 
the usual game, reckons for two in favour 
of the player. The game is played with 
sticks called maces^ or -with cues.; the 
first consists of a lopg straight stick, with 
a head at th^ end, aim are the most pow- 
erful instruments of the two : the pue is 
a thick stick, diminishing mduaUy to a 
point of about half an inch mameter^ithis 
instrument is played pver the left hand, 
and supported by the fore-fin^r and 
thumb. It is the only instrument m vogue 
abroad, and Is placed with amazing ad- 
dress by the ftaliana and some of the 
Dutch ; but in England the mace is the 
previdling instrument, which the foreign- 
ers hold m contempt, as it requires not 
near so much address to play the game 
with, as when the cue is made use of; 
but die mace is preferred for its peculiar 
mdytfitage, which some professed players 
haye aroiilly introduceo,' under the name 
of trailing, that is, fallowing the ball with 
the mace .to such axonvenient distance 
fiom the other ball as to make it an easy 
hazard. The degrees of trailing are va- 
rious, andunderro different denomina. 
lions amongst the connoisseurs at this 
tfame; viz. the shove, the sweep, the 
long stroke, the trail, and the dead trail, 
or turn up, all which secure an advan- 
tage to a good player, according to their 
Tsriousmdations: even^ the butt end of 
the cue becomes very powerful, when it 
is made use of by a good trsiler. 

Mule$genmxMy obterved at the common or 
V9uai rame .-'^l. For the lead, the balls 
most be put at one end, and the player 
must strike them against the farthennost 
duhion, in order to see which will be 
nearest the cushion that is next to them* 



2. The nearest to the cushion is to lead) 
and choose the ball, if he pleases. 3>, 
The leader is to place his ball at the 
nail, and not to pass the middle pocket ; 
and if he holes himself in leading, he 
loses the lead. 4. He who follows the 
leader must stand within the comer of the 
table, and not place his ball beyond the 
nail. 5. He who plays upon the running 
ball loses one. 6. He who touches the 
ball twice, and nSoves it, loses one. But 
these two rules are seldom or 'never en- 
forced, especial!]^ in England. 7. He 
who does not mt his adversary's ball 
loses one. 8. He who touches both balls 
at the same time, makes a foul stroke, iii 
which case, if he should hole his adversa- 
ry, nothing is gained by the stroke ; but 
ii -he shouM put himself in, he loses two. 

9. He who holes both balls loses two. 

10. H^ who strikes upon his adversary's 
ball and holes himself loses two. 11. He 
who blays |it the ball without striking it 
and holes himself loses three. 12. He 
who strikes both balls oyer the table loses 
t^o. 13. He who strikes his ball over the 
table, and does not hit his adversary's ball, 
loses three. 14. He who retuns the'end 
of his adversary's stick when playing, or 
endeavours to baulk his stroke, loses one. 
15. ^e who plays another^s ball or stroke 
Without leave loses oncj. 16. He who takes 
up his ball, or his adversary's, without 
leave, loses one. 17. He who stops either 
baO when ruhning loses one ; and being 
near^the hole loses two. 18. He who 
blows upon the ball When running loses 
one, ana if near the hole loses two. 19. 
He who shakes the table when the ball is 
nmning loses one. 20. He. who strikes 
the table with the stick, or plays before 
his turn, loses one. 21. He who throws 
the stick upon the table and hits the ball 
loses one. 22. If the ball stand upon the 
edge of the hole, and after being chal- 
lenged il^fall in, it is nothinr, but must 
be put up where it was betore. 23. If 
any person, not beins^ one of the players, 
stops a bi^ the 1)811 must stand in the 
place where it was stopped. 24. He who 
plays without a foot upon the floor, and 
hole.s his adversary's oall, gets nothing 
for ft, but loses the lead. 25. He who 
leaves the gam^ before it is ended loses 
it 26. ' Any person may change his stick 
in play. 27. If any difference arises be- 
tween pla/ers, he who marks the g^ame, 
or the maiori^ of the company, must de- 
cide it 28. Those who do not play must 
atand fron^ the table, and make room for 
the players. 29. If any person lavs any 
wager, and does not play, he shall not 
giye adyice to the players upon the game. 
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iHjferent kindt of garnet played at bil- 
liardt, — Besides the common winning 
game, which is twelve up, there are seve- 
nl other kinds of game, vix. the losing 
game, the winning and losihg^ choice m 
balli, bricole, caiambole, Russian caram- 
bole, the barhole, the one-hole, the four- 
game, and hazards : but oh these it is not 
necessary t6 enlarge. 

BINARY arithmetic, that wherein unity, 
or 1 and 0, are onl^ used. This was the 
invention of Mr. Liebnitz, who shews it 
to be very expeditious in. discovering the 
properties or numbers, and in construct- 
ing tables; and Mr. DaAge0burt,1n the 
"Histoiyofthe Ro^ Academy of Scien- 
ces," gives a specimen of it concerning 
arithmetical progressionals t where he 
shews that, because, in 1>inary arithmetic 
only two characters are. used, therefpre 
the laws of progression may bfe more ea^ 
sily discovered by it than by common 
arithmetic. All' the diaracters -used in 
binary arithmetip are and 1, a^d the cy- 
pher multiplies evety thing by 2, as in the 
common arithmetic by 10, Thus^ 1 is 
one ; 10, two ; 11, three ; 100, four ; 101, 
five; 110, six; 111, seven ; 1000, eight; 
1001, nine ; 1010, ten ; which is buih on 
the same principles with comm6n arith. 
metic. The author, however; does not 
recommend this method for common use, 
because of the great number of figuieji 
required to express I number; and adds, 
that if the common progression were 
from 12 to 12, or from 16 to 16^ it would 
be still more expeditious. 
BIND vfeetL See Covtolvui^. 
BINOMIAL, in algebra, a root consist- 
ing of two tkiembers, conn/epted by the 
sign H- or — . Thus a-^b an4 8 — 3 are 
binomials, consisting of the sums and dif- 
ferences of these quantities. • 

The powers of any bino^al are found 
by a continual multiplication of it by It- 
self. For example, the cube or third pow- 
er of a+b, will be found by nftiltiplica- 
tion to be o34-3 a*b+3ab^+b^ ; and if 
the powers of a— 6 are required, they will 
be found the same as the preceditig. only 
the terms in which the expon^nt'of^isan 
odd number wiU be found negative. Thus, 
the cube of a— 6 will be found to be a} — 
Sa^b-i-Sab^-^^f where the second and 
fourth terms are negative^ the exponent 
of b being an odd number in these terms. 
In general, the terms of any power of a*-6 
are positive and negative by turns. 

It is to be obs erved, that in tbefirsttemi 
•f any power of a-|-6, the qukntityafaas 
the exponent of tl^e power required, that 
in the following terms ^e exponents of a 



decrease gradually by the same differen- 
ces, viz. unk, and that in the l|ut terms it 
is never found. The j^wers of 6 are in 
the contraiy order; it is never found in 
the first terra, but its exponent in the se- 
cond tenn is unit; in the third teem its 
exponent is 2 ; and thus its exponent in- 
Greases, till in the last term it becomes 
equal to the exponent of the power re- 
quired. 

As the exponents of a thus decrease, 
and at the same time those of b increase, 
the sum of their exponents is always the 
same, imd a equal to the. exponent of the 
^ower required. Thus, iatbe sixth power 
ofo-K, viz. afi+Ga^ b-^-lS a* 6*4-20 a3 A3 
•4-15ia*6«4.6a6^-f6$,the exponents of 
a decrease in tliis order 6, 5, 4» 3, 2, 1, ; 
and those of b increase in the contrary or- 
der. 0, 1, 2, 3, 4» 5, 6. And the sum of 
their exponents in any tenn is always 6. 

In general, therefore, if a+b is to be 
raised to any power m, the terms without 
theircoeiBcientswillbe am, a" — *b,am-^ 
•^Vfl"*— 'A^,o»*-^M,am— 565,&c. conti- 
nued till the e3q>onent of 6 become equal 
to m. ^ 

'^^ « The coefficients of the respective terms 
wiUbe 1; «. « X.^^ mx 2iyi X 




3. 

«— 1. 

"T"^ 3 ^ 4^5 

continued until you hilvc one coefiicient 
more than there arc units in m. 
It follows therefore by these rules, that 




cw*6* +, &c. which is the bihomial or 
general theorem for raiang a quantity con- 
usting of two tenns to any power m. 

The same genenU tfaiec^rem wiU also 
serve for the evolution of binoihiaJs, be- 
cause to extract any rpot of a given quan- 
tity is the same thin^ as to raise that 
quantity to a power, whose Exponent is a 
foaction that has its denomimitor eaual to 
the number that expresses what kind of 
root is to be Extracted. Thus, to' extract 
the square root of a -f ^, is to raise a-4- 6 
to a p ower whose exponent is J. Now, 
a+i!m being found as above ; suppos- 
ing ifi=«i, you \wll find a-f-6i = aJ+$ 
Xo-lA-f-i X — *X«-|**+iX 
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To investigate this theorem, suppose n 
quantitiesy x -^ a, x -j' b, x -j' c^ &o. 
. multiplied together ; it is manifest that 
. the first term of the product will be xn, 
and that jcn — «, xn — >, &c.the other pow- 
era of x, vnH all be found in the remain- 
ing^ terms, with difiereilt combinaUons of 
a, df c, d; &c. ^^. 

Let X 4-A . « H- c . x+d. &c. asxMu? 
4-Px»— * -f Qa:»«— 3 -I- Sus.and X -f a . 
x-t-^ • *+c . a>|-d.&c.=sa:«-|- Ajr«:— » 
^. B xn — » -|- &c. t hen xo -|» A orw— >" -f- 

Bx"— »-f ficc andx+xxx** — '4-Px«— * 

4-Qxn — jif &c. or, 

xJi+P*"— ' +^^f^*4-&c. ? are the 

-|-ax» — »-^Px«-^-Htc- 5 samesCTies; 
therefore, As=P H- #^ B=ft + <» P, &c. 
that is, by introdficing -one factdr, x-i-a^ 
into the product, we coefficient of the se- 
cond tenn is increased by a, and by Intro- 
ducin^ x-i-b into the product, that coeffi- 
cient IS increased by 6«'&c. therefore the 
whole value, of A isa -f- b-\-t^d^ &c. 
Again, by the introduction of one &ctor, 
x4-a» the coefficient of th^ thi^tem, Q, 
is increased by a P, I. e. by a multiplied 
by the prece<£n g value of A, or by aX 
^-|.c + £f + &c. and ihe same may be 
said with respect to tbe introduction of 
every other nctor^ therefore, upon the 
whole, . " 

B=fl.6 -H>M +&c. 
-4-d.c+d-H&c. 

In the same mann eir, 

C=aa.A.jcj4-<H-&c. ., 
-I- « . (^ . cH- &c. 
-|-6.c.il-f-&c. 
and so on ; that is, A is the sum of the 
quantities a, b, c, &c: B is the sum of the 
products of every two ; C is the sum of the 
products of every three, &c. &c. 

Let a^^sscasdss &c. then A9 
or a + & + c -4-rf-H&c. ■= na; fta a* -h 
ac B -^ be -\- ^' ^ a*X the number of 
combinations of a, 6, c» d, kc. taken two 

tjid twoi^n . ^^--<>' • ui the sam^ manner 
it appears that C«fi.—y—j-a3,&c. , 

An dxH-o .x-H^. x-f c.8ic .tofi&ctor» 
tt X + fl ] ; thetefbre x-fd1« sa««4-n 



^ n— 2 



,fl3x«^3-|-&C. 



TTus proof applies only to those t 

in which ^ is a whole positive number ; 
but the ruTe extends to those cases in 
which ii is negative or fractional. 



Ex. l.tf + xl' =:a»-f 8a'x+ 28a<x» 
+ 56 a5 0:3 -fro a* x* + 56 a3x$ -I- 28 a» 
x^+BaxT + x^. 

Ex. 2.Tp.« =1 -f 71 x+n . -2=1 x» 



n— .1 n — 2 



'x3-f 8cc. 



+«. 



ZX. 3. fl*-f^« SStfH-^ «* «— »X» -f 71. 

l^a» «-^x4-f&c. 

If either term of the binomial be nega- 
tive, its odd powers will.be negative, and 
consequently the signs of the terms, in 
which those odd powers are found, will 
be change 4. 

Ex.4, a-nxpsss fl8— 8 a7 X -I- 28 a< x» 
-^6 ai x3 -4-70 a* *♦— 56a3 xH-28 a» x^ 



£x. 5. a*— «»)« s= a»« 



x»4- 



If the index of the power to which a 
biftpmial i$ to be raised be a whole posi- 
tive number, tl\e series will terminate, be< 

fi — 1 n — 2 

cause the co-efficient n . — 5—.^^ — 
&c. will become no^liing when it is con- 
tinned to 91+ 1 factors^ In all other 
cases the number of terms will be inde- 
fimte. 

When Ahe index is a whole positive 
nun[iber, the co-efficients of the terms ta- 
ken backward, fmm the end of the series, 
are respectively equal to the co-efficients 
of the corrrespondin^ terms taken for- 
wlffd from the beginrang. 

Thus, in the first example, where a+x 
is raised to the ^* power, the co-efficients 
are,l, 8, 28, 4^6, 70, 56, 28, 8, 1. 

In general, the c oeffic ient of the n+ V^ 

,^ . n.n— 1.71—2 3.2.1 

term is < 



.1.2.3. 



.71 — 2.n — 1.71 



The co-efficient of the7i<^ tennis' 
— 2...3 . 2. 



7t.7»— Ijl 



ixan; of the 



71— 2ji-^l 



1.2.3.... 
71— yfc term. 



. .3. n .»— 1 



1.2.3. 



.7^2 



1.2 



,&c. 
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The sum of the co-efficients l-f-fi+fi. 
'■i=?+&c.U2». 



Forif ma»i thmTfo)*.- iTi^' 




By subt ractin gpone series from the other, 
5 srnaxn ■-f-n. — j- 

The trinoroinal a + 6-|-c may be raised 

to any power by oonaideting two tenns 

as one tact or, and proceedin g as be fi)re. 

Thus, o-f-M-c1ji«=oH-« . H-c . a»^' 

»^^ . 6+c\>» , «»»— » + &c. and 

* 2 



+n. 



the powers of 64*c may be determined 
by tne binomial tiieorem^ 

BIOGRAPHX, s ▼eiy entertaining and 
instructive species of ^istoiy, containing 
the life of some eemarkabie person or 
persons. 

Lord Bacon regrets, that the lives of 
eminent men are not more |requeiitly 
written: for, adds he, though kings, 
prinCbs, and great personages, be few ; 
yet there are many other e:!fceUent men, 
who deserve better than vague reports 
and barren elogies. 

Biography, or the art of describing 
and writing lives, is a branch or species 
of lustory, m many respects as useful and 
im]X>rtant as that of history itself; inas- 
much as it represents great men more 
distinctly, unencumbered with associates : 
and descending into the detail of their 
actions and charseters, their virtues and 
nilings, we obtain a. more particular, aikl, 
of eourse, a more interesting icqiiaint. 
ance wiUi individuals, than, general his- 
toty allows. A writer of lives mav, ftnd 
ought, to descend to minute circum. 
stances ahd familiar incidents. ' He is ex- 
pected to give the private, as well as the 
public, life of thmie whose actions he re- 



cords ; and it is horn private life, from 
&miliar, domestic, and apparently trivia] 
occurrences, that we often denve the 
most accuratei knowledge of the real cha- 
racter. 

The subjects of Biography are not on- 
ly the Jives of public or private penons, 
who have been eminent luid beneficial to 
thie worid, but those also of persons no- 
torious for their vice and profligacy^ 
which may serve, when justly character- 
ised, as warnings to others, by exhibit- 
ing the fatal conseouences, which, sooner 
or later, ^neratty rolloi^ Kcentibus prac 
tices. ilU fbr those whd have exposed 
thdr lives, or devoted their time and 
talents for the service of their f^^ow- 
cieatures, it is but a debt of gratitude to 
perpetuate their memories by making 
posterity acquainted with* their merits 
and usefulness. In the lives of pabHc 
persoite, their pid>lic characters are prin- 
cipally, butnotapfely, to be regarded; 
the worid is interested in the minutest 
actions of great men. and th^r examples* 
both as public and private chanM^ers, 
may be nMuie subservient to the well4>e- 
inff and prosperity of society «. 

Ithas oeen a niatter,cf dii^ntte among 
the learned, whether any one ooght to 
write his own history. There are in- 
stances, both ancient, and modem, that 
may be adduced as precedents for the 
practice :- ftnd the reason assiffned for it 
IS, that no man can be so mttch the mas- 
ter of th6 subject as the person himself: 
but, on the other hand, it is a vety difll- 
cult task for any one to write an impartial 
history of his owit actions. Plutarch men- 
tions two cases, in which-^it is allowable 
for a msn to commend himself, and to be 
the publisher of his own merits ; which 
are, >Krhen the <^n|^ of it may be of ^n- 
siderable advantage either to himself or 
to others. Notwithstanding^ this high au- 
thority, the former caife is unquestion- 
ably hable to great objections, because a 
man is to be the judye in blS own cause, 
■and therefore vely liable to 'exceed the 
limits of truth, when his own interests 
are concerned, and when he wishes to 
reader himself conspicuous .for virtue or 
talents. The ancients, however, had a 
pecuHar method of diverting the reader's 
attention Irom themselves, when the^ 
had pccasion to record -theu* own actions* 
and of thus rendering ^hat they said less 
inyidious, which wais, by speaking of 
themselves in the third person. Kxaan^ 
the modems a practice has been intro- 
duced, which cannot be too strongly re- 
probated, though sanctioned by men sf 
great tslent, integrity, and red woith^ 
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namely, of maldng the memoirs of them- 
•ehres the vehicle of abase of their con- 
temporaries, every one of whom would, 
no doubt, be able to give a very different, 
and perhaps plausible reason, for the se- 
▼era! actions which the biographer has 
undertaken to scrutinize and condemn. 

Dr. Priestley has constnicted and pub- 
lished a ** Biographical Chart^*' of wnich 
our plate is given as a specimen. This 
chart represents the interval of time be- 
tween tne year 1200 before the Chris- 
tian «ra, and 1800 afler Christ, divided 
b^r an equal scale into centuries. It con- 
tains a(K>ut 2000 names of persons, the 
most distinguished in the annals of fame, 
the length of whose lives is represented 
by fines drawn in proportion to their real 
diiratioil, and terminated in such a man- 
ner as to correspond to the dates of their 
births and deaths. These names are dis- 
tinffuished into several classes by paral- 
lel lines ninning the whole length of the 
chart, the contents of each division be- 
ing expressed at the end of it. The 
chronology is noted in the margin, on 
the upper nde, by the year before and 
after Christ, and on the lower b^ the 
•ame mr^ and also by the succession of 
•uch kings as were most distinguished 
in the whole period. See Plate BioeaA- 

MIT. 

For a more full account we refer to 
Dr. Priestley's description, which accom- 
paiues the chart; from which we shall 
make a short extract, that cannot fiul to 
entertain the reader. 

** Laborious and tedious aa the compi- 
lation of this work has been (vastly more 
to than my -Brst conceptions represented 
it to me), a variety or views were con- 
tinually opening upon me durin^p the ex- 
ecution of it, which made me less atten- 
tive to the labour. As these views agree- 
nbly amuse the mind, and may, in some 
measure, be enjoyed by a person who on- 
ly peruses the chart, without the labour 
of compilation, I shall mention a few of 
them in this place. 

** It is a peculiar kind of pleasure we 
receive, from such a view as this chart 
exhibits of a great man, such as Sir Isaac 
Iifewton, seated, as it were, in the circle 
of his friends and illustrious contempo- 
raries. We see at once with whom he 
was capable of holding conversation, and 
in a manner (from the distinct view of 
their respective ages) upon what terms 
thev might converse. And though it be 
melancholy, H is not unpleasing, to ob- 
serve the order in which we here see il- 
lustrious persons go off the sUg^e, and to 
imagine to ourselves the reflections they 

VOL. n 



might make upon the successive depar- 
ture of their acquaintance or rivals. 

« We likewise see, in some measure* 
by the names which precede any person, 
what advanuges he enjoyed from the la- 
bours and discoveries of others ; and, by 
those which follow him, of what use his 
labours were to his successors. 

" By the several void spaces between 
such groups of great men, we hare a 
clear idea of the great revolutions of all 
kinds of science, from the very origin of 
it ; so that the thin and void pUces in the 
chart are, in fact, no less instructive than 
the most crowded, in giving us an idea 
of the great interruptions of science, and 
the intervals at which it hath flourished. 
The state of all the divisions appropriate- 
ed to men of learning is, for many cen- 
turies before the revival of letters in this 
western part of the work!, exactly ex- 
pressed by this following line of Virgil : 

Jppwreta ran narUet in gtirgiu vaat; 

But we see no void spades in the division 
of statesmen, heroes, and politicians. The 
world hath never Wanted competitors for 
empire and power, and least of all in those 
periods in which the sciences and the 
arts have been the most neglected. 

<* But the noblest prospect of this na- 
ture is sugi^sted by a view of the crowds 
of names, in the divisions appropriated to 
the arts and sciences in the two last cen- 
turies. Here all the classes of renown, and, 
I may add, of merit, are full ; and a hun- 
dred times as many might have been admit- 
ted, of equal attainments in knowledge 
with their predecessors. This prospect 
^ves us a Kind of security for the con- 
tinual propagation and extennon of know- 
ledge ; and that, for the future, no more 
mat chasms of men, really eminent for 
knowledge, will ever disfigure that part 
of the chart of their lives wnich I cannot 
draw, or ever see drawn. What a figure 
roust science make, advancing as it nov 
does, at the end of as many centuries «• 
have elapsed since the Augustan age !** 

BIPED, in zoology, an animal tumish- 
ed with only two legs. Men andbirds are 
bipeds. Apes occasionally walk on their 
hind legs, and seem to be of this tribe ; 
but that is not a natural position for them, 
and they rest upon all their legs, like 
other quadrupeds. The jerboas are also 
of the latter description, jumping and 
leaping on their hind legs, but resting oa 
their fore legs likewise. 

BIQUADRATIC /over, in algebra, the 
fourth power or st^uared scjuare of a 
number, as 16 is the biquadratic power of 
Bb 
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BiavAORXTic root of a fmmber, it the 
square root of its square root : tlius the 
biquadratic root of 81 is 3 ; for the tquare 
root of 81 is 9, and the square root of 9 
is3. 

Bia.UADmATic equaiiont an equation 
where the unknown quantity of one or 
the terms has four dimensions. 

Any biquadratic equation may be con- 
ceiTed as generated by the multiplication 
of four simple equations. Thus, if x «■ a 
xa6, x«c, x«"d; or x-~amzO, x— ^■•(^ 
X — ca 0, X— rf«0; then will x — a X 
X — A X * — c X x^dsm 0, begeta bi- 
quadratic equation. Or it may b e formed 
of two quad ratic eq uatjom, as x* + b 

x + cx'^+<'*4-«""0j w» ^y» 
it may be produced from the multiplica- 
tion of one cubic and one simple equation, 
ttBx^I^ X *5 4-cx»-4-</x-fes» 0. For 
an account of the resolution of biquadra- 
tic equation^ see EaoA-non. 

BIQUINTILB, an aspect of the planets, 
irhen they are 144 degrees from each 
other. 
BIRCH tree. See Bbtula. 
BIRD, in soology. See Atbs. 
BtmD-catehin^t^ the art of takinj^ birds 
or wild fowl, whether for food, for the 
pleasure of their song, or for their de- 
struction, as pernicious to the husband- 
man, &c. The methods are by bird-lime, 
nets, decoys, 8ic In the suburbs of Lon- 
don are several weavers and other trades- 
men, who, during tl^e months of October 
and March, get their livelihood b^ an in- 
ffenious, and, we may say, a scientific me- 
Siod of biid-catching, which is totally un- 
known in odier parts of Great Britain. 
The reason of this trade beinr confined 
to so small a compass arises trom there 
being no considerable sale of singing 
birda^ except in the metropolis : as the 
apparatus for this purpose is also heavy, 
and at the same time must be carried on 
a man's back, it prevents the bird-catch- 
ers going to more than three or four 
miles distance. 

Thssmethod of bird-catching must have 
been long practised, as it is brought to a 
most systematical perfection, and is at- 
tended with a very considerable expense. 
The nets are a most ingenious piece of 
mechanism; they are generally twelve 
yards and a half long, and two yards and 
a half wide ; and no one, on bare inspec- 
tion, would imagine that a bird, who ia 
so very auick in allits motions, could be 
catched oy the nets flapping over each 
other, till ne becomes an eye* witness of 



BIR 

the pullers seldom failing. The wild birds 
fly, as the bird-catchers term it, chiefly 
during the month of October, and prt 
of September and November, as the flight 
in March is much less considerable than 
that of Michaelmas. It is to be noted, 
also, that the sevei^l ^>ecies of birds of 
flight do not make their appearance pre- 
dsely at the same time, during the months 
of September, October ancf November. 
The pippet, a small species of lark, for 
example, begins to fly about Michaelmas ; 
and then the woodlark, Ibnet, goldfinch, 
chafllnch, greenfinch, and other iMrds of 
flight, succeed, aO of which are not easi^ 
ly to be caught, or in any numbers at any 
other time, and more particularlv the pip- 
pet and the woodlark. These birds, du- 
ring the Michaelmas and March flights, 
are chiefly on the wing from day-breu to 
noon, though there is afterwards a small 
flight from two till night ; but this, how- 
ever, is so inconsideiable, that the bird- 
catchers always take up their nets at noon. 
The bird-catcher generally carries with 
him five' or six linnets, of which more are 
caught than any singing bird, two gold- 
finches, two greenfinches, one woodlark, 
one redpoll, yellowhammer, titlark, and 
aberdevine, and perhaps a bullfinch ; 
these are placed at small distances from 
the nets, in little cages. He has besides 
what are callM flur-birds, which are pU- 
ced within the nets, are raised upon the 
flur, or moveable perch, and gently let 
down at the time the wild bird approach- 
es them. These generally consist of the 
linnet, the goldfinch, and the greenfinch, 
which are secured to' the flur by what is 
called a brace or bandage, a contrivance 
which secures the birds without doing 



any injury to their plumage. When the 
bird catcher has laid his nets, he disposes 
of his call birds at proper intervals. It 
must be owned that tnere is most mali- 
cious joy ii\ these call-birds, to bring the 
wild ones into the same slate of captivi- 
ty ; which may likewise be observed with 
regard to the decoy ducks. See Dbcoy. 
Their sight and hearing infinitely excel 
that of the bird catcher. The instant 
thatthewildbirds are perceived, notice is 
given by. one to the rest of the call-bird^ 
(as it is by the first hound that hits on the 
scent to the rest of the pack) after which 
follows the same sort of tumultuous ez- 
tacy andjoy. The call-birds, while the 
bird is at a distance, do not sing as a bird 
does in a chamber ; they invite the wild 
ones by what the bird-catchers call short 
jetks, which, when the birds are good, 
may be heard at a great distance. The 
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aseendency by tliis call or inviutioti is so 
great, that the wild bird is stopped in its 
course of flight ; and, if not already ac- 
quainted with the nets, lights boldly with- 
in 20 yards of perhaps three or four bird- 
catchers^ on a spot which otherwise it 
would not have taken the least notice of. 
Nay, it frequently happens, that if half a 
flock only are caught, the remaining half 
will immediately afterwards light in the 
nets, and share the same fate ; and should 
only one bird escape,, that bird will suffer 
itself to be pulled at till it is Caught ; such 
a fascinating power have the call-birds. 

The nightingale is not a bird of flight, 
in the' sense ihfi bird-catchers use tl^s 
term. Like the robin, wren, and many 
other singing birds, it only moves from 
hedge to hedge, and does not take the 
periodica] flights in October and March. 

The persons who catch these birds 
make use of small trap-nets, witlumt call- 
birds ; and are considered as infieHor in 
digiii^ to other bird-catchers, who will 
not rank with ^em. The arrival of the 
nightin^e is expected by the trappers in 
the neighbourhood of London the first 
week in April : at the beginning^ none but 
cocks are taken ; but in a few days the 
bens make their appearance, generally by 
themselves, thougti sometimes a few males 
come along with them. The latter are 
distinguished from the females, not only 
by their superior size, but by a great 
swelling of their vent, which commences 
on the nrst arrival of the hens. They are 
caught in a net-trap, the bottom of which 
is surroooded with an iron rinff ; the net 
itself is rather lai*ger than a ci£bage-net. 
When the trappers hear or see them, they 
strew some fresh mould under the place, 
and bait the trap with a meal-worm from 
the baker^s sliop. Tea or a dozen night- 
ingales have been thus caurht in a day. 

The common way of taking larks, of 
which so many are used at oUr tables, is 
in the night, with those nets which are 
<:alled trammels* These are usually made 
of 36 yards in length, and about six yards 
over, with six ribs of packthread, which 
at the ends are put upon two poles of about 
16 feet long, and made lesser at each end. 
These are to be drawn over the ground 
by two men, and every five or six steps 
the net is made to touch the eround, 
otherwise it will pass over the binu, with- 
out touching them, and they will escape. 
When thev are feh to fly up against the 
net, it is clapped down, and then all are 
Mfe that are under it. The darkest 
nights are properest for this sport ; and 
the net will not only take larks, but all 



other birds that roost dn the ground, 
among which are woodcocks, snipes, par- 
tridges, quails, fieldfares, and several 
others. 

In the depth of winter, people some- 
times take great numbers of larks by 
nooses of horse hair. The method is 
this : take 100 or 200 yards of pack- 
thread ; fasten at every ux inches a noose 
made of double horse hair ; at every 20 
yards the lirie is to be pegged down to the 
g^round, and so left reacfy to take them. 
The time to use this is when the ground 
is covered with anow, and the larks are 
to be allured to it by some white oats scat- 
tered all the way among the nooses. 
They must be taken away as soon as 
three or four are hung, otherwise the rest 
will be friffhted ; but though the otherf 
are scared away just where the sports- 
man comes, they will be feeding at the 
other end of the line, and the sport may 
be thus continued for a long time. 

Those caught in the day are taken in 
clap-nets of 15 yards length, and two and a 
haff in breadth, and are enticed within the 
reach bv bits of looking-^lass, fixed in a 
piece of wood, and placed in the middle of 
the nets, which are put in a quick whirling 
motion by a strings the larker commands ; 
he also makes use of a decoy lark. These 
nets are used only till the 14th of No- 
vember ; for the urks will not dare, or 
frolic in the air, except in fine sunny weiu 
ther ; and, of course, cannot be inveigled 
into the snare . When thb weather grows 
gloomy, the larker changes his engine, 
and makes use of a trammel-net, twenty- 
seven or twenty-eight feet long, and five 
broad { which is put on two poles, eight- 
een feet long, and carried by men under 
each arm, who pass over the fields, and 
quarter the ground as a setting d<^ : 
when they hear or feel a lark hit the net, 
they drop it down, and so the birds are 
Uken. 

But the most singular species of bird- 
catching is on the Holm of Ness, a vast 
rock severed from the isle of Ness by 
some unknown convulsion, and only about 
sixteen fathoms distance. It is of the same 
stupendous height as the. opposite pre- 
cipice, with a raging sea between ; so that 
the intervening chasm is of matchless 
horror. Some Mventurous climber reach- 
es the rock in a boat, gains the heigb% 
and fastens several stakes on the snuui 
portion of earth which b to be found on 
the top ; correspondent stakes are plaOed 
on the edge of the correspondent cliffs : 
a rope is fixed to the stakes on both sides, 
along which a machine, called a cradle 
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U contrived to slide ; and, by the help of 
a flmall parallel cord, fastened in like nuui- 
ner, tlie adventurer wafu bimielf over, 
and returns with his booty. 

The manner of bird-catching, in the 
Veroe islands, is very strange and hazard- 
ous. Necessity compels mankind to won* 
deiful attempts. The cbifs which con- 
tain the objects of their search are often 
two hundred fathoms in height, and are 
attempted from above and below. In the 
first case, the fowleri provide themselves 
with a rope eighty or one htmdred fathoms 
in lenfftb. Tne fowler fastens one end 
about his waist and between his legs, re- 
commends himself to the protection of 
the Almighty, and is lowered down by 
nx others, who pMict a piece of timber on 
the mai-gin of the rock, to preserve the 
rope from wearing against the sharp edge. 
They have besides a small line fastened 
to the bady of the adventurer, by which 
he g^ves signals that they may lower or 
raise him, or shift him from place to place. 
The last operation is attended with g^eat 
danger, by the loosening of the stones, 
which of\en fall on his head, and would in- 
fiUlibly destroy him, was he not protected 
by a strong thick cap ; but even that is 
found unequal to save .him against the 
weight of the lai^er fragments of rock. 
The dexterity of the fowlers is amazing $ 
they will place their feet against the 
front of the precipice, and dart themselyes 
aome fathoms from it, with a cool e^e 
survey the pUcerf where the birds nestle, 
and again shoot into their haunts. In 
tome places the birds lodj^ in deep re- 
cesses: the fowler will ahght there, dis- 
engage himself from the rope, fix it to a 
stone, and at his leisure collect the boot^, 
fssten it to his girdle, and resume hit 
pendulous seat. At times he will again 
spring from the rock, and in that attitude, 
with a fowling net placed at the end of a 
staflP, catch the old birds which are flying 
to and from their retreats. When he has 
finished his dreadful employment, he gives 
a signal to his friends above, who pull 
him up, and share the hard-earned profit. 
The feathers are preserved for exporta- 
tion ; the flesh is partly eaten fresh ; but 
the greater portion dried for winter's pro- 
vision. 

The fowling from below has its share 
of danger. Irie party ffoes on the expe- 
dition in a boat ; and when it has attained 
the base of the precipice, one of the most 
daring, having fastened a rope about his 
waist, and furnished himsetf with a long 
pole with an iron hook at one end, eiUier 
cKmbs, or is thrust up by his compaiiioiis» 



who place a pole under his breech, to the 
next footing spot he can reach, lie, by 
means of the rope, brings up one of the 
boat's crew ; the rest are drawn up in the 
aame manner, and each is furnished witk 
his rope and fbwling-stafT. Thev conti- 
nue tlieir progress upwards, in the same 
manner, till they amve at the region of 
birds ; and wander about the face of 
the cliff in search of them. They then 
act in pairs; one fastens himself to the 
end of^ his associate's rope, and in places 
where birds have nestled beneath his foot- 
ing, he permits himself to be lowered 
down, depending for his security on the 
stren^ of his companion, who has to 
haul bira up again { but it sometimes hap- 
pens, that the person above is overpower- 
ed by the wei^t, and both inevitably pe- 
rish. They flmg the fowl into the boat, 
which attends their motions, and receives 
the booty. They often pass seven or 
eiglit days in this tremendous employ- 
ment, and lodge in the crannies whicb 
they find in the face of the precipice. 

Birds are likewise caught in traps of 
▼arious kinds ; and frequently by nooses 
of hairs. In this way great numbers of 
wheat-ears are annually taken on the ▼»- 
nous downs of EngUnd, psrticulariy in 
Sussex. Small holes are dug by the 
shepherds in the ground, in each of which 
is placed a noose. Whenever a cloud ob- 
scures the sun, these timid birds seek for 
shelter under a stone, or creep into any 
holes that present themselves : and tber 
are thus ensnared by the nooses, which 
fasten around their necks. Woodcocks 
and snipes are taken likewise by nooses 
of horsehair placed along their paths, in 
marshes and moist j^rouAds. Wild 
ducks, in all their varieties, are taken in 
vast numbers eveiy winter on our coaat^ 
by means of decoys. See Dtcor. 

Grouse snd partridges are taken by 
means of nets, either at night, when rest- 
ing on the ground, by observing where 
they alight, and, when hettled, drawing s 
net over that part of the fieM ; or, in Uie 
day, a very steady dog is used to point at 
them. The attention of the birds being 
thus fixed, two persons, drawing the two 
extremities of a large net, pass it over 
them, and thus secure a whole pack of 
grouse, or covey of partridges, at once. 

Pheasants are sometimes taken by 
night, by holding flaming sulphur imder 
the trees on which they are observed to 
perch, the suffocating efiluvia of wbtdk 
makes tliem fall senseless. 

BisD iime. The vegetable principle, to 
fdkich is given the name of bifd-Ume, wss 
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fixft exMnined by V«u<}ueUii, who (bund 
it potseated of properties difTerent from 
every other. It was found collected on 
the epidermis of a plant brought to Bu- 
tope by Michaud, and called rubinia vis- 



constituting a viscid substance, 
which made the fingers adhere to the 
voun|^ twigs. From the late analysis of 
bird-iune by Bouillon la Grange, it is ob- 
vious that it owes its peculiar properties 
to Uie. presence of an analogous substance ; 
which indeed constitutes the essential 
|Nut of that composition. Hence the rea- 
son of the name of bird-lime to the prin- 
ciple itself. 1. Natural bird-lime (or that 
which exudes spontaneously from plants) 
ponesses the following properties : its co- 
lour is ^en ; it has no sensible taste or 
•meU ; IS extremely adhesive ; softens by 
the heat of the fingers, and sticks to them 
with great obstinacy. When heated, it 
aselta, swells up, and bums with a consi- 
derable flame, leaving a bulky charcoal 
behind it. It does not 'dissolve in water ; 
•Icohol has but little action on it, especi" 
aOy when cold. By the assistance of 
beat, it dissolves a portion if it; but in 
cooling, allows the greatest part to preci- 
pitate again. When exposed to the air 
it continues glutinous, never becoming 
bard and brittle, like the resins. It com- 
bines readily with oib. Ether is its true 
solvent, dissolving it readily without the 
aaaistaiice of heat The solution is of a 
deep green colour. The alkalies do not 
combine with it ; the effect of the acids 
was not tried. These properties are suf- 
ficient to distinguish binl-lime from every 
other vegetable principle. 2. Artificiiu 
bird-lime is prepared from different sub- 
stances in different countries. The ber- 
ries of the misletoe are said to have been 
formerly employed. They were piound- 
ed, boiled in water, and the hot water 
poured off. At present, bird-lime is usu- 
ally prepared from th^ middle bark of the 
holly. The process followed in Er^land 
is as follows : the bark is boiled in water 
Mven or ei^ht hours, till it becomes soft. 
tt is then laid in quantities in the earth, 
covered with stones, and left to ferment, 
or rot, for a fbrtnigfat or three weeks. 
Bv this fermentation, it changes to a mu- 
cilaginous consistency. It is then taken 
from the pits, poMnoed in mortars to a 
paste, and well washed with river water. 
Its colour is greenish, its flavour sour, 
and its consistence glue^, siringy, and te- 
nacious. Its smell is similar to that of 
linseed oiL When spread on a glass plate, 
and exposed to the air and light, it dries, 
becomes brown, loses its viscidity^ and 



may be reduced to a powder ; but when 
water is added to it, the glutinous pro- 
^rty returns. It reddens vegetable blues. 
When gently heated, it mehs and swells, 
and emits an odour like that of animal 
oils. When heated on re«^l hot coals, it 
bums with a lively flame, and gives out a 
great deal of smoke, leaving a white ash, 
composed of carbonate of lime, alumina, 
iron, sulphate, and muriate of potash. 
Weak acids soften bird-hme, and partly 
dissolve it; strong acids act with more 
violence. Sulphuric acid renders it black; 
and when lime is added to the solution, 
acetic acid and ammonia separate. Nitric 
acid, cold, ha^ little effect ; but wlien as- 
sisted by heat, it dissolves the bird-lime ; 
and the solution, when evaporated, leaves 
behind it a hard brittle mass. By treat- 
ihg this mass with nitric acid, a new solu- 
tion may be obtained, which, by evapora- 
tion, yields malic and oxalic acids, and a 
yellow matter, which possesses several of 
the properties of wax. . Cold muriatic 
acid does not act on bird-lime ; hot mu- 
riatic acid renders it black. Bird-lime, 
when treated with otymuriatic acid, be- 
comes white, and is divided into hard, 
compact masses, having unaltered bird- 
lime in tlieir centre. This white Sub- 
stance may be pulverised ; it is insoluble 
in water ; does not melt when heated : 
and when treated with nitric acid, it nei- 
ther becomes yellow, nor does it yield re- 
sin. Acetic acid softens bird-lime, and 
dissolves a certain portion of it. The li- 
(|uid acquires a yellow colour. Its taste 
is insipid. When carbonate of potash is 
dropped into this solution, no precipitate 
fiklls. By evaporation it yields a resinous- 
like subsunce. 8ome or the metallic ox- 
ides are reduced when heated with bird- 
lime. Litharge' combines with it, and 
forms a kind of plaster. Alcohol, of the 
specific j^vity 0.817, dissolves bird-lime 
at a boihng heat. On cooling, it lets fall 
a yellow matter, similar to wax. The fil- 
ter^ liquid is bitter, nauseous, and add. 
Water precipitates a substance similar to 
resin. Sulphuric ether dissolves bird-lime 
readiljr'and in great abundance. The so- 
lution is greenish. When ntixed with wa- 
ter, an oily substance separates, which 
has some resembUnce to linseed oil. 
When evaporated, a masy substance is 
obtain^, having a yellow colour, and the 
softness of wax. 

Bians' netu, in cookeiy, the nest of a 
small Indian swallow, very delicately 
tasted, and frequently mixed among 
soups. On the sea coasts of China, at cer- 
tain seasons of the year, there are seen 
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vast numbers of these birds ; they letve 
the inUnd coontiy Kt their breeding time, 
mnd come to buikl in the rocln, and 
iiabion their nests out of a matter 
which they find on the shore, washed 
thither by the waves. The nature of this 
substance is scarcely yet ascertained. Ac- 
cordinf^ to Keropfer, it is moUuscc or 
sea-worms ; according to M. le Poivre, 
fith-spawn ; according to Dalrymple, sea- 
weeds ; and accordine to Linncus, it is 
the animal substance frequently found on 
the beach, which fishermen call blubbers 
or jellies. The nests are of a hemisphe- 
ric figure, and of the sise of a goose's 
egg. and in substance much resemble the 
ichthyocolla or isinglass. The Chinese 
gather these nests, and sell them to all 
parts of the world; they dissolve in 
broths, &c. and make a kind of jelly, of a 
very delicious flavour. These nests are 
found in great abundance in the island of 
Sumatra, particularly about Croe, near 
the nouth end of the island. Four miles 
up the river of that name is a large 
cave, where the birds build in vast i^um- 
bers. The nests are distinguished mto 
white and black ; of which the first are by 
far more scarce and valuable, being found 
in the proportion of one only to twenty- 
five. The white sort sells in China at the 
rate of 1000 to 1500 Spanish doUars the 
pecul ; the black is usually disposed of at 
Batavia for about twenty dollars the same 
weight, where it is chiefly converted into 
glue, of which it makes a very superidr 
kind. The difierence between the two 
has by some been Supposed to be owing 
to the mixture of the feathers of the bir£ 
with the viscous substance of which the 
nesU are formed : and thii they deduce 
from the experiment of steeping the 
black nests for a short time in hot water, 
when they are said to become in a great 
degree white. When the natives pre- 
pare to take the nests, they enter the 
caves with torches, and forming ladders, 
according to the usual mode, m a single 
bamboo notched, they ascend and pull 
dqwn the nests, which adhere in numbers 
together, from the side and top 'of the 
rocks. Thev ^y that the piore frequent- 
ly and regufarljr the cave is stripped, the 
greater proportion of white nests they 
are sure to And, and that on this experi- 
rience they oflen make a practice of beat- 
ing down and destroying the okl nests in 
larger quantities than they trouble them- 
selves to'carry away, in order that they 
may find white nests the next season in 
their room. The oirds, during the buiki- 
ing time, are seen large flocks on the 
beach, collecting in their bills the foam 



which is thrown up by the surf, of which 
there is little doubt but they construct 
their nests, after it has undergone per- 
haps a preparation, from a commixture 
with their 6idiva,H>r other secretion, with 
which nature has provided them for that 
purpose. 

Bimos, jMiM^, are, the mocking-bird, 
nightingale, -blackbird, starling, thrush, 
finnet, lark, throstle, canary-bird, bulfincb, 
goldfinch, &C. See some veiy curious 
experiments and observations on the sing- 
ing of birds. Phil. Trans, vol. Ixiii. pwrt 
ii. No. 31. Their first sound is csJIed 
chirp, which is a single sound repeated 
at short intervaU ; the next call, whicfa is 
a repetition of one and the same note ; 
and the third sound is called recording, 
whichavoung bird continues to dolor 
ten or eleven months, till he is able to 
execute every part of his song ; and when 
he is perfect in his lesson, he is said to 
sing his song round. Their notes are no 
more innate than language in man ; they 
all SIMP in the same key. The honoora* 
ble auoor Daines Bami^g;ton has attempt* 
ed to reduce their comiMirative merits to 
a scale ; and to exphtn how they futi 
came to have particular notes. 

BiBifs, in htraldiy, aocordmg to their 
several kinds, represent either the con* 
templative or active life. They are the 
emblemaof liberty^ expedition, readiness^ 
swiftness, and fear. They are more hon- 
ourable bearings tkan fishes, becanse 
they participate more of air and fire, the 
two noblest and highest elements, than of 
earth and water. Birds nlust be borne in 
coat-armour, as is best fitting the proprie- 
tor of their natural actions of going, sit- 
ting, standing, flying, &c. Birds that are 
either whole footed, or have their feet 
divided, and yet have no talons, are said 
to be membered ; but the cock, and all 
birds of prey, with sharp and hooked 
beaks ana talons, for encounter or de- 
fence, are termed armed. In the blazon- 
ing of birds, if their wings be not display- 
ed, they are said to be borne dose ; as 
he beareth an eagle, &c. close. 

BIRTH. See Midwuxrt. 

Birth, or BiaTRivo, in the sea lan- 
guage, a convenient place to moor a ship 
in; also a due distance observed by 
ships lying at^ anchor, or under sail ; and 
a proper pUce aboard for a mess to pot 
their diests, &c is called the birth of that 



BISCUIT, Sfo, is a sort of bread much 
dried, to make it keep for the service'^ 
the sea. It, was formerljr baked twice, or 
ofUner, and prepared six months before 
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the embarkation. It will keep good a 
whole year. 

The process of biscuit-baking for the 
British navy is as follows, and it is equal- 
ly ainnple and in^nious. The meal, and 
every other article, being supplied with 
much certainty and simplicity, large 
lumps of dough, consisting merely of 
flour and water, are mixed up together ; 
and as the quantity is so immense as to 
]>Teclude, by an^ common process, a pos- 
sibility of kneadins^ it, a man manages, or, 
as it ia termed, rides a machine, which is 
called a horse. This machine is a ^ong 
roller, apparently about four or five 
inches in diameter, and about seven or 
eight feet in length. It has a play to a 
certain extension, b^ means of a staple in 
the wan, to which is inserted a und of 
eye, making iu action like the machine 
by which they cut chaff for horses. The 
lump of dough being placed exactly in 
the centre ota raised platform, the man 
sits upon the end of the machine, and 
fiterally rides up and down throughout 
its whole circular direction, till the dough 
is e<)ua]ly indented ; and this is repeat^ 
tin It is sufficiently kneaded; at which 
times, by the different positions of the 
lines, large or smaU circles are described, 
according as they are near to or distant 
from the waU. 

The dough, inlhis state, is handed over 
to a second workman, who slices it with a 
prodigious jLnife ; and it is then in a pro- 
per state for the use of those bakers who 
attend the oven. These are five in num- 
ber ; and their different departments are 
as well calculated for expeoition and cor- 
rectness, as th^ making of pins, or other 
mechanical emplojnnents. On each side 
of a large table, where the dough is laid, 
stands a workinan ; at a snuUl table near 
tke oven stands another ; a fourth stands 
by the side of the oven to receive the 
bread ; and a fifth te supply the peel. By 
this arrangement the oven is as regularly 
filled, and the whole exercise peirormed 
in as exact time^ as a military evolution. 
The man on the fiirther side of the large 
table moulds the dough, having previous- 
ly formed it into small pieces, tiU it has 
the appearance of mumns, although ra- 
ther thinner, and which he does two to- 
gether, with each hand ; and as fast as he 
accomplishes this task, he delivers bis 
work over to the man on the other side 
of the table, who stamps them with a 
docker on both sides witn a mark. As he 
rids himself of this work, he throws the 
biscuits on the smidler table next the 
oven, where stands the third workman, 
whose business is merely to separate the 



different pieces into two, and place them 
immediately under the hand of him who 
supplies the oven, whose work of throw- 
ing, or rather chucking the bread upon 
the peel, must be so exact, that if he look- 
ed round for a single moment, it is im- 
possible he should perform it correctly. 
The fiflh receives the biscuit on the peel, 
and arranges it in the oven; in which 
duty he is so very expert, tliat, though 
the different pieces are thrown at the 
rate of seventy in a minute, the peel is 
always disengaged in time to receive 
them separately. 

As the oven stands open during the 
whole time oT fining it, the biscuits first 
thrown in would be first baked, were 
there not some counteraction to soch an 
inconvenience. The remedy lies in the 
in^nuity of the man who forms the pieces 
ofdough, and who, by imperceptible de- 
grees, proportionably diminishes their 
size, tin the loss of that time which is 
taken up durinyr the fining of the oven 
has no more effect to the disadvantage of 
on6 of the biscuits than to another. 

So much critical exactness and neat ac- 
tivity occur in the exercise of this labour, 
that it is difficult to decide, whether the 
palm of exceUence is due to the moulder, 
the marker, the spfitter, the chucker, or 
the depositor; all of them, hke the 
wheeb Of a machine, seeming to be actu- 
ated by the same principle. The busi- 
ness is, to deposit in the oven seventy bis- 
cuits in a minute ; and this is accomplish- 
ed with the regularity of a clock ; the 
clack of the pee^ during its motion in the 
oven, operating like the pendulum. 

The biscuits thus baked are kept in 
repositories, which receive warmth from 
being placed in drying lofts over the 
ovens, till they are snfficiently dry to be 
fiacked into bags, without danger of get- 
ting mouldy ; and when in such a state, 
they are then packed into bags of a hun- 
dred weif^t each, and removed into store- 
bouses for immediate use. 

The number of bake-houses belong^ing 
to the victualling-office at Plymouth are 
two, each of which contains four oven^ 
which are heated twenty times a day, and 
in the course of that time bake a suffici- 
ent quantity of bread for 16,000 men. 

The granaries are large, and well con- 
stnictea ; when the wheat is ground, the 
flour is conveyed into the upper stories 
of the bake-bouses, whence it descends, 
through a trunk in each, immediately in- 
to the hands of the worionan* 

The bake-house belonj^ng to the vic- 
tuaning[-office at Deptfrn consists of 
two divisions, find has twelve ovens, each 
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of which bakes twenty shoots daily (Sun- 
d»}-9 excepted;) the quantity of flour 
used for each shoot is two bushels, or 112 
poumls, which baked produce 102 pounds 
of biscuit. Ten pounds are reeularly al- 
lowed on each shoot for shrinkage, &c. 
The allowance of biscuit in the navy is 
one pound for each man per day, so that 
one ol' the ovens at Dtrptford ^mishes 
bread daily for 2,040 men. 

BI9CUTELLA, in botany, a genus of 
the Tetradynamia Siliculosa class and or- 
der. Natural order of 8ili(;|U08x Cruci- 
formes. Essential character ; silicic com- 
pressed flat, rounded abore and below, 
two-lobed ; calyx, leaflets ^bbous at the 
base. There are six species ; of which 
B. auriculata, in a wild statf , rises about a 
foot in height, but, in a garden, grows 
nearly two feet high, dividing into several 
branches ; the flowers are produced at the 
«nd of the branches, in loose panicles, 
and arc of a pale yellow colour ; the nee- 
tareous glana is very large, and, conse- 
quently, the calyx is bagged out very 
much at bottom. Native of the south of 
France and Italy. 

BISERRULA, in botanv, a genus of 
the Diadelphia Decandria class and order. 
Natural order Papilionacx, or Legumino. 
Bc. Essential character ; legume two-cell- 
ed, flat; partition contrary. There is 
but one species ; ids. B. pelecinus, bas- 
tard hatchet vetch, an annual plant, which 
grows naturally in Italy, Sicily, Spain, 
and the South of France. 

BISHOP, a prelate, or person conse- 
crated for the ^iritual government of a 
diocese. 

"Whether the distinction of bishops from 
mere priests or presbyters was settled in 
the apostolical age, or introduced since, 
is much controverted. It is certain, that 
in the New Testament the names of bi- 
shops and priests are used indiscriminate- 
ly ; but tradition, the fathers, and the 
apostolical constitutions, make a distinc- 
tion. From this last consideration bishops 
are conceived as the highest ecclesiastical 
dignities, the chief officers in the hierar- 
chy, or economy of church-government, 
as the fathers and pastors of the faithful, 
the successors of the apostles, and, as 
such, the superiors of the church of 
Christ 

Upon the vacancy of a bishop's see in 
England, the king grants his conge d'elire 
to the dean and chapter, to elect the per- 
son, whom, by his letters missive, he hath 
appointed ; and if they do not make the 
election in twenty days, they are to incur 
A premunire. The dean and chapter hav- 
ilif mad« their election accordingly, the 



archbishop, by the king's direction, con- 
firms the bishop, and afterwards conse- 
crates him by imposition of hands, accord- 
ing to the form laid down in the Common 
Prayer Book. Hence we see that a bi- 
shop differs from an archbishop in this, 
that an archbishop with bishops conse- 
crates a bishop, as a bishop with priests 
consecrates a priest; other distinctions 
are, that an archbishop visits a province, 
as a bishop a diocese ; that an archbishop 
convocates a provincial synod, as a bishop 
a diocesan one ; and that the archbishop 
has canonical authority over all the bi- 
shops of his province, as a bishop hat 
over the priests of his diocese. 

The jurisdiction of a bishop of the 
church of England connsts in collating 
benefices, granting institutions, command- 
inj^ inductions, taking care of the profits 
of^ vacant benefices for the use of the 
successors, consecrating churches and 
chapels, ordaining priests and deacons, 
eonnrroing after baptism, granting ad- 
ministrations, and taking probates of wills; 
these psTts of his function depend upom 
the ecclesiastical law. By the common 
law, he is to certify to the judges concern- 
ing legitimate and ille^mate births and 
marriages ; and to his jurisdiction, by the 
statute law, belongs the licensing ofphy- 
sicians, surgeons, and school roasters^ 
and the uniting of small parishes, whidi 
last privilege is now peculiar to the Bi- 
shop of Norwich. 

All bishops of England are peers of 
the realm, except the Bishop of Man, and 
as such sit and vote in the House of 
Lords; they are barons in a three-lbid 
manner, viz. feudal, in regard to the tem- 
poralities annexed to their bishoprics ; 
by writ, as being summoned by writ to 
parliament; and lastly, by patent and 
creation ; accordingly, they have the pre- 
cedence of all other barons, vote as ba- 
rons and bishops, and claim all the priia- 
leges enjoyed by the temporal lords, ex- 
cepting that they cannot be tried by their 
peers, because, in cases of blood, they 
themselves cannot pass upon the trial, for 
they are prohibited by the canons of the 
church to be judges dif life and death. 

Bibhof's cotirf, an ecclesiastical couit, 
held in the cathedral of each diocese, the 
judge whereof is the bishop's chancellary 
who judges by the civil and canon law ; 
lind if the diocese be large, he has his 
commissaries in remote parts, who bold 
what they call consistory courts for mat- 
ters limited to them by their commisnon. 

BISHOPRIC, the district over which m 
bishop's jurisdiction extends, otherwise 
called a cUoceie. 
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ti England there are twenty-four bi- 
ifaoprics, and two archbishoprics; in Scot- 
land none at all ; in Ireland eighteen 
bishoprics and four archbishoprics ; and 
in Popish countries they are still more 
numerous. 

BISKUTH, one of the brittle and easi- 
ly fused metals. The ores of this metal 
are very few in number, and occur chief- 
ly in Germany. This, in some measure, 
accounts for the ijpiorance of the Greeks 
and Arabians, neither of whom appear to 
have been ^acquainted with bismuth. The 
German miners, however, seem to^have 
distinguished it at a pretty early period, 
and to have given it the name of bismuth ; 
for Agricola describes it under that name 
as wen known in Germany, and consider^ 
it as a peculiar metal. The miners gave 
it also the name of tectum argenti ; and 
appear to have considered it as silver be- 
ginning to form, and not yet completed. 
Mr. Pott collected, in his dissertations on 
bismuth, eveiy thing respecting it con- 
tained in the vrritinspi of the aldiymists. 
Beccher seems to have been the first 
chemist, who pointed out some of its roost 
remarkable properties. Bismuth is of a 
reddbh white colour, and almost destitute 
both of taste and smell. It is composed of 
broad brilhant plates, adhering tqeach 
other. Thefigpure of its particles, accord- 
ing to Hauy, is an octahedron, or two four- 
sided pynonids, applied base to base. Its 
specific mvity is 9B2. When hammered 
cautiously, its density, as Muschenbroeck 
ascertained, is considerably increased. It 
is not therefore very brittle : it breaks, 
bovever, when struck smartly by a ham- 
mer, and consequently is not maleable. 
NeiUier can it be drawn out into wire. 
Its tenacity, from the trials of Ifuschen- 
broeck, appears to be such, that a rod 
one eighteenth of an ihch in diameter is 
capable of sustaining a weight of nearly 
29Mt. When heated to the temperature 
of47&* it melts ; and if the heat be much 
increased it evaporates, and may be dis- 
tilled over in close vessels. When allow- 
ed to cool slo^fvly, and when the liquid 
metal is withdrawn as soon as the surface 
congreids, it ciystaHizes in parallelopipeds, 
which cross each other at right angles. 
l¥ben kept melted at a moderate heat, it 
becomes covered with ah oxide of a 
l^enish gr^ or brown colour. In a more 
violent heat it is volatile, and may be su- 
blimed in close vessels ; but with the 
access of air, it emits a blue flame, and 
its oxide exhales in a yellowish smoke, 
conde nsible bv cold bodies. This Oxide 
is Tciy iunble; and is convertible by 
heat into a yeUow tnuinnent glasf. 'Snf- 

voL.n. 



phuric acid acts on bismuth, andsulphul^ 
ous acid is disengaged. A part of the bis- 
muth is dissolved, and the remaindei^is 
changed into an insoluble oxide. Nitric 
acid dissolves bismuth with great rapidi- 
ty. To one part and a half <tf nitric acid, 
at distant intervals, add one of bismuth, 
broken into small pieces. The solution 
is ciystallizable. It is decomposed when 
added to water ; and a white substance is 
precipitated, called magistery of bismuth, 
or pearl-white. This pigment is defec- 
tive, inasmuch as it is liable to be chang- 
ed by sulphuretted hydrogen, and by the 
vapours of putrifying substances in ge- 
neral. Muriatic acvd acts on bismuth. 
The compound, when deprived of water 
by evaporation, is capable of 1>eine su- 
blimed, and affords a sofl salt, which de- 
liquesces into what has been improperly 
called butter of bismuth* Bismuth is ca- 
pable of forming the basis of a sympathe- 
tic ink. The acid eraployiedfor this pur- 
• pose must be one that does not act on 
paper, such as the acetic. Characters 
written with this solution become visible 
when exposed to sulphuretted hydrogen. 

BIS8ECTI0N, in geometry, the dSvi- 
sion of a hne, angle, &c. into t^o equal 
parts. 

BISSEXTILE, or leap-year, 9, yen con- 
sisting of 366 days, and happeiung eveiy 
fourth year, by the addition of a day in 
the month of Febmaiy, when that year 
consists of 39 di^s. And this is done, to 
recover the 6 hours which the sun takes 
up neariy in his course more than^ the 
365. days commonly allowed for it in 
other years. 

The day thus added was by Julius Cae- 
sar-appointed to be the day before the 
24th of February, which among the Ro- 
mans was the 6th of the calends, and 
wiiich 6n this occasion was reckoned 
twice ; whence it was called the bissex- 
tile. By the statute. He anno btMextile^ 
21 Hen. m. to prevent misunderstand- 
ings, the intercalaty day and that next be- 
fore it are to be accounted as one day. 

To find what year of the period any 

S'ven year is, divide the given year by i^ 
en if remains it b leap year; but if 
any thing remain, the given year is so ma- 
ny after leap year. But the astronomers 
concerned in reforming the calender in 
1582, by ortier of Pope Gregoiy XIII. 
observing that in four years the bissextile 
added 44 minutes more than the sun 
spent in returning to the same point of 
thft 'ecliptic; and computing that in 133 
years these supernumerary minutes would 
form a day ; to prevent any changes be- 
ing thus insensibly introduced into the 
Cc 



Digitized by 



Google 



BIT 



BIT 



•oMons, dti«et^ that ib the Mune of 
400 years th^re thould be three seztilea 
retrenched; so that every centesimal 

J ear, which b leap year according to the 
uliiui account, is a common year in the 
C^regorian account, unless the number of 
centuries can be divided by 4 without a 
renuunder. So 1600 and 2000 are bissex- 
tile ; but irOO, 1800, and 1900 are oom« 
mon years. 

The Gvegoiian computation has been 
received in n|08t foreigpi countries ever 
'•inoe the reformation m the calender in 
1583, excepting some northern countries, 
as Russia, &c. And by act of parliament, 
passed in 1751, it commenced in all the 
dominions under the crown of Great 
Britain in the year following ; it being or- 
dered by that act, that the natural day 
next following the 2nd of September 
should be accounted the 14th ; omitting 
the intennediate 11 days of the common 
calendar. The supernumerary day in leap 
years being added at the end of the month 
February, and called the 29th of that 
month. 

BISTOURY, in surgery, an instrument 
for miJun^ incisions, of which there are 
different kinds, some being of the form of 
a lancet, others straight and fixed in the 
handle Hke a knife, and others crooked 
with the sharp edge on the inside. 

BISTRE, or Bistsb, amon? painters, 
denotes glos^ soot, pulverisea^d made 
into a kind of cakes with, ^m-water. 

BIT, or BiTTS, in ship-building, the 
name of two great timbers usually placed 
abaft ^c manger in the ship's loof, 
through which tne cross-piece goes ; the 
use of it is to bday the cable thereto 
wlule the ship is at anchor. 

BITCH, the female of the dog kind. 
See Canis. 

BITTER, a sea term, si^fying any 
iumof the cable about the bits, so as that 
^e cable may be let out by little and lit- 
tle. And when a ship is stopped by a ca- 
ble, she is said to be brought up by abit^ 
ter. Also that end of the cable which is 
wound about the bits is called the bitter 
end of the cables. 

BiTnnprincible. The bitter taste of 
certain vegetables appears to be owingto 
the presence of a peculiar' substance dif- 
fering from every other in its chemical 
properties. It mar be extracted from t'he 
wood of quassia, the root of gentian, the 
leaves of the hop, and several other 
plants, by infusing them for sometime In 
cold water. The characters of this sub- 
stance, originally described by Wether, 
have been attentively examined by Dr. 
Thompson, who enumerates them as fol- 



lows. 1. When waker thus impMgnatdi 
is evaporated to dryness bv a very gentle 
heat. It leaves. a browniJi yellow sub- 
stance, which retains a certain decree of 
transparency. For some time it con- 
tinues ductile, bittat last becomes brittle. 
It^ taste is intensely bitter. 2. When 
heated it softens, swells, and blackens; 
then bums awav without flaming much« 
and leaves a small quantity of ashes. S. 
It is very soluble in water and in alcohol. 
4. It does not affect blue vegetable co- 
lours. 5, It is not precipitated by the 
watery solution of lime, baiytes, or stron- 
tites; nor is it changed by alkalies 6. 
Tincture of gaUs, infusion of nut-galla, 
and gallic acid, produce no effect 7. Of 
the metallic salts, nitrate of silver and 
aoetate of lead are the only ones t%at 
throw it down. The precipitate by ace- 
tate of lead is very abundant ; and that 
salt, therefore, afiords the best test for 
discovering the bitter principle, when do 
other substances are present, by which 
also it is decomposed. From vecent ex- 
periments of Mr. liatchett, it appears that 
the bitter principle b fohned, along with 
tan, by the action of nitric add on indigo. 

^iTTSR talt,tuuhfe, in mineralogy, is of 
a greenish white, or smoke-g^y colour. 
It occurs sometimes in earti]y,sometiinea 
in m^tts, and often in capillary crystals. 
When earth;^ it ia without lustre, but when 
crystallized ita lustre is between silky and 
vitreous. It consists of sulphate of mag- 
nesia, more4)r less mixed with iron and 
allumina, and probably some sulphate of 
alluroina. It ia found on the surface of 
decomposing ai^llaceous schistus, and 
sometimes of lime-stone. 

BITTERN, SeeAanaa. 

BiTTiRir, in salt-works, the brine re- 
maining after the salt is concreted : this 
ti>ey laclie off, that the salt may be taken 
out of the pan, and afterwards put in 
agfain ; when being farther boiled it yields 
more salt 

BITTEBSPATH, in mineralogy, is 
greyish, or greenish white, passing into 
asparagus green. It occura : 1. dunemi* 
nated orcty^alliaed in rhomboids, or per- 
fect or truncated at tlie sblid angles ; 2. 
short, somewhat obHque, tetrahedral 
prisms, often beveHed at the edgea i 3. 
compressed hexaedrons. It is^composed 
of 

Carbonate of lima 52 



Oxide of m>n and manganese 



iflieaia 



. 45 

. 3 

100 



BITUlffiNi in chemtslisp. The term 
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bitumen has often been applied by che- 
mists to all the inflammable substances 
that occur in the earth ; but this use of 
the word is now so &r limited, that sul- 
phur and mUlite are most commonly ex- 
cluded. It would be proper to exclude 
amber likewise, and to apph^ the term to 
those fossil bocUes only which hare a cer- 
tiun resemblance to oily and resinous 
substances. Bituminous substances may 
be subdivided into two classes, namely, 
bituminous oils, and bitumens, properly 
80 called The first set possesses neariy 
the properties of volatile oils, and ought, 
in strict propriety, to be classed with 
these bodies ; but as the chemical pro- 
perties of bitumens have not yet been in- 
vestigated with much precision, it is 
deemed rather premature to separate 
them from each other. The second set 
possess properties peculiar to themselves. 
Only two species of bituminous oils have 
been hitherto examined by chemists. 
Others indeed have been mentioned ; but 
their existence has not been sufficiently 
authenticated. These two species are 
called petroleum, and 'maltha, or sea- 
wax ; the first is liquid, the second solid. 
See PxrmoLsvM and Maltha. 

The true bituminous substances may 
be distinguished by the following proper- 
ties : — They are either solid, or of the 
consistence of tar : their colour is usually 
brown or black : they have a peculiar 
smell, or at least acquire it when rubbed ; 
this smell is known by the name of the 
bituminous odour ; $hey become electric 
by friction, thouffh not insnlated ; they 
melt when heated and bum with a strong 
smell, a bright flame, and muchsmoke : 
they are insoluble in water and alcohol, 
but dissolve most commonly in ether, 
and in the fixed and volatile oils { they do 
not dissolve in alkaline leys, nor tonn 
•eap ; acids have little action on them ; 
the sulphuric scarcely any ; the nitric, by 
iong and repeated digestion, dissolves 
^en, and converts them into a yellow 
•ubstance, soluble both in water and alco- 
hol* and similar to the product formed by 
the action of nitrous acid on resins. The 
bitumens at present kno¥m may be re- 
duced to three ; namely, asphaltum, mi- 
neral tar, and mineral caoutcnouc. Bitu- 
men has been found also united to a re- 
sinous compound, in a curious substance 
first accurately examined by Mr, Hatch- 
ett, to which he has ^en the name of 
retinasphahum. United to charcoal in 
various proportions, it constitutes the nu- 
merous varieties of pit-coal/ so much em- 
ployed in this country as fuel. The as- 
plialtum found in Aibania is supposed to 



have constitoted the chief ingredient (IT 
the Greek fire. Asphaltum is seldom ab- 
solutely pure ; for whenalc<^ol is dige^ 
ed on It, the colour of the liquidbecomei 
yellow, and by gentle evapocation a por- 
tion of petroleum is separated Mineril 
tar seems to be nothing else than asphal- 
tum, containing a still greater proportion 
of petroleum. When alcohol is digested 
on it, a considerable quantity of that oil 
is taken up ; but there remains a black 
fluid substance like melted pitch, not 
acted upon by alcohol, and which there- 
fore appears to possess the properties of 
asphaltum, with the exception of not be- 
in^ sohd. By exposure to the air, it it 
said gradually to assume the state of as- 
phalum. 

BI VALVES, one of the three genend 
classes inConcholoey, comprehending aB 
those, the shells of which are composed 
of two pieces, joined together by a hinge. 
The Linnean genera of bivalve shells 
are the following fourteen : 

Anomia MytiUut 

Area Ostrea 

Cardium Pinna 

Chama Bolen 

Donax Spondyltts 

Mactra TeUina 

Mya Venus. 

BIX A, in botany, a genus of Polyandria 
Monogy nia class and order. Natural or- 
der of Columnifene : Tiliacx, Jussieu. 
Essential character : corolla ten petaUed; 
calyx five-toothed; capsule hispid, bi- 
valve. B. xnellana is a shrub withan up- 
right stem, eight or ten feet high, send- 
ing out lAany branches at the top, form- 
ings regular head ; these are varnished 
ynth heart-shaped leaves ending in a 
point ; the flowers are produced in loose 
panicl^ at the end of the branches, of a 
pale peach colour, having lai^ petals. 
There is but one species^ which is a na- 
tive both of the East and West Indies. 

BLACK, something opake and porou% 
that imbibes the greatest part of the light 
that.faUs on it, reflect^ Uttle or none, and 
therefore exhibits no colour. Bodies of 
a black colour are found more inflamma- 
ble, becanae the rays of light falling on 
them are not reflected outwards, but en^ 
ter the body, and are often rejected and 
refracted within it, till they are stifled 
and lost They are also found liafhter, 
cateru parilntt, than white bodies, being 
n^ore poroua It n»y be added, that 
clothes dyed of this colour wear out fast- 
er than those of any other, because their 
substance is more penetrated and cor- 
roded by the vitriol necessary to sirik6 
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their dye, than other bodies are by the 
— JlBaiid alum which suffice for them. 



^. 



The inflammability of black bodies, and 
their disposition to acquire heat, beyond 
those of other colours, are easily eVinced. 
Some appeal to the experiment of a 
-white and black glove worn in the same 
sun ; the consequence will be, a very 
sensibly greater degree of heat in the 
one hand than the other. Others allege 
the phenomena of burning-glasses, by 
which black bodies are always found to 
kindle soonest ; thus, a burning-glass, too 
weak to have any visible effect at all up- 
on white paper, will readily kindle the 
same paper rubbed over with ink. 

Dr. Watson, the present Bishop of 
Landaff, covered the bulb of a thermo- 
meter with a black coating of India ink, 
in consequence of which the mercury 
rose ten degrees. Phil l^ans, vol. Ixiii. 
Black clothes heat more, and dry sooner 
in the sun, than white clothes. Black is 
therefore a bad colour for clothes in hot 
clinuLtes : but a fit colotirfor the linings of 
ladies summer hats. 

Black act, in law, so called from the 
devastations committed in Hampshire by 
persons in disguise, or with their faces 
blacked ; to prevent which, it is enacted 
by 31 George II. c. 42, that persons hunt- 
ing, armed, and disguised, and killing or 
stealing deer, or robbing warrens, &c. or 
setting fire to any house, bam, or wood, 
or shooting at any person, or sending 
anonymous letters, or letters signed with 
a fictitious name, demanding money, &c. 
or rescuing such offenders ; are giulty of 
felony without benefit of clergy. 

Black, bone, is made with the bones 
of oxen, cows, &c. and is used in paint- 
ingn but is not so much esteemed as ivory- 
black. • 

Black, currier^i, a black mad6 with 
gall-nuts, sour beer^ and old iron, term- 
ed the first black. The second black, 
which gives the gloss of the leather, is 
composed of gall-nuts, copperas, and gum- 
arabic. 

Black earth, a sort of coals ftuund in 
the ground, wldoh the painters and Ikn- 
ners use to pdint in fresco, afler it hi^ 
been well ground. 

There is also a black made with gall- 
nuts, copperas, or vitriol, such as com- 
mon ink. And a black made with silver 
and lead, which serves to fill up the ca- 
rities of engfraved things. 

Black, ivory, otherwise called velvet- 
black, is burnt ivory, which becoming 
quite black, and being reduced to thin 
plates, is ground in water, and made into 



troches, to be used by painters, and by 
jeweUers, who set precious stones to 
blacken the ground of the coUeta, and 

five the diamonds a teint or foil In or- 
er to be good, it ought to be tender, 
friable, and thoroughly ground. 

Black, lamp, the sooty smoke of rosin, 
lliere is some in powder and some in 
lumps, and i^ mostly brought from Swe- 
donand Norway. It is used on various 
occasions, particularly for making the 
printer's ink, for which purpose it is mix- 
ed with dil of walnuts, or linseed, and 
turpentine, all boiled together. 

Black lead has long oeen known un- 
der the name of plumbago; it b however 
|>roperly denominated in the modem che- 
mistry, according to its component parts, 
a carburet of iron, it being compounded 
of 90 parts of carbon, and 10 iron. Sec 
Ikov; where its properties yvill be des- 
cribed. 

Black-lead is found in different coun- 
tries,*but the very best, and the fittest 
for making pencils, is found at Burrow- 
dale in Cumberland, where it is obtained 
in such plenty, that not only the whole 
IsUnd of Great Britain, but the Conti- 
nent of Eu^pe may be said to be sup. 
plied from thence. Beside the appli- 
cation of this substance to the roanunc- 
ture of pencils, it is made into retorts 
thAt will endure almost the strongest 
heat. The powder of black-lead is used 
in covering the straps for razors, and 
with it stoves, &c. are preserved from 
rust 

Black rod, ^entktmm ueher qf, in Bri- 
rish customs, is chief gentleman to the 
King. He has sho the keeping of the 
chapter-house door, when a chapter of 
the Order of the Gaiter is sitting ; and 
in time of parliament attends on the 
House of Peers. . 

BLACKBURNIA, in botany, so called 
in honour of John Blackbume, Esq. and 
his daughter Anna, of Orford in Lancal 
shire: a genus of the Tetrandria Mono- 
gynia class and order. Essential charac- 
tea: cijyxrfour-too^ed ; petals fbUr, efip. 
tic; anthers heart-shaped; germ conic; 
stigma simple ; pericarp, beny, with a 
single seed. T^ere is but one species, 
viz. bipinnata, has the leaves alternate ; 
abruptly pinnate, with two or three pairs 
of leaflets, which are opposite, quite en- 
tire, and very smooth ; panicles axillary, 
smaller. It is in habit not unlike ptelea 
trifoliata, and whether it ought to be se- 
parated from that genus cannot be deter- 
mined, till we are better acquainted wi^ 
the finit It is a native of Norfolk ItUnd. 
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* BLAC&WELLIA, in botany, a genus 
of'the Dodecandria Pentagynia class and 
order. Calyx five-cleft, naif superior ; 
c^orol fifteen petalled ; capsules one cell- 
ed, many-seeded. There are three spe- 
cies in the Asiatic islands. 

BLADHIA, in botany, so named from 
Peter John Bladh, a Swede, a genus of 
the Pentandria Monogynia class and or- 
der. BssentJal chalw:ter: cal^^zwheel- 
shu>ed, deciduous ; berry containing one 
ariUed seed. There ^re three spedes, 
all natives of Japan. B. of which japoni- 
ca has a perennial root, with small fibres, 
a shrubby stem, ilexuoses erect, very 
thinly branched, from four inches to a 
foot high. Flowers axilla^ ; corolla 
wbite ; sWeet smelling. 

BLADDER, a thin membranous sub- 
stance, found in several parts of an ani- 
mal, serving as a receptacle of some 
juice, or of some liquid epsicrement, as the 
uninaiy bladder, gall bladder, &c. See 

AlTATOXT. 

BLADE, in commerce, a slender piece 
of metal, designed for cutting: thus, we 
meet with sword-bladef blade of a chis- 
sel, blade of a saw, &c. 

BUERIA, in b9tany, a genus of the 
Tetrandria Monogynia class of plants, the 
flower of which is monope^ous and 
campanulated : the tube is cylindric, of 
the length of the cup, and pervious : the 
limb is small, and oivided into four oval 
jeflez segments : the fruit is an oblong 
quadrangular capsule, with four ceDs, 
containing several rouncUsh seeds. There 
are atx, species, idl fOUnd at the Cape of 
Good Hope. 

BLAIR (JoBK,) an eminent chronolo- 
gist, was educated at Edinburgh. After- 
waitl, comins^ to Lbndon, he was for 
•ome time usher of a school in Heds^- 
lane. In 1754 he first published "The 
Chronology and History of the World, 
from the Creation to the year of Christ 
1753 ;** mustrated in 56 tables. In 1755 
he was ejected a Fellow of the Royal So- 
ciety, and in 1761 of the Society of Au- 
tiauaries. In 1756 he published a 2d 
ecfition of his '* Chronological Tables;*' 
and in 1768 an improved edition of the 
■ame, with the addition of 14 maps of 
ancient and modem geography, for illus- 
trating the Tables of Chronolo^ and 
History ; to which is prefixed a <* Di^er- 
tation on the Progress of Geo^phy.'* 
In 1757 he was appointed chaplain to the 
Princess Dowager of Wales, and tnathe- 
matical tutor to the Duke of York, whom 
be attended in 1763 in a tOur to the conti* 
aeat, from which they retuned the year 



after. Dr. Blair had successively severri 
good church livings : as, a prebendal stajl 
at Westminster, the vicarage of Hinck- 
ley, and the rectory of Burton Coggles in 
Lincolnshire, all in 1761 , the vicarage of 
St. Bride's in London, in 1771, in ex- 
change for that of Hinckley ; the rectory 
of St John the Evangelist in Westmin- 
ster, in 1776, in exchange for the vicar- 
age of St. Bride's ; in the same year tilie 
rectory of Horton, near Colebrooke, 
Bucks. Dr. Blair died the 24th <^ June, 
1782. 

BLAKEA, in botany, so named from 
Martin Blake, of Antigua, a genus of the 
Dodecandria Monogynia class and order. 
Bsseiitial character: calyx inferior, six- 
leaved; superior, entire ; petals six; cap- 
sules six-celled, many-seeded. There 
are but two specie8,'of which B. trinervia 
generally g^ws to the height of ten or 
fourteen feet ; but rises higher when it 
remains a climber, in which state it con- 
tinues some time^ It is one of the most 
beautifiil productions of America. It sup- 
ports itsefffor a time by the help of some 
ne^bouiring shrub or tr^e, but it grows 
gradually more robust, and at len^^h ac- 
quires a pretty moderate stem, which di» 
videsinto a thousand weakly declining 
branches, well supplied with beautifiu 
rosy blossoms on all sides. It is a native 
of Jamaica^ in cool moist shady places. 

BLA]^CHING of copper is done various 
ways, so as to make it resemble silver, if 
it be done for sale, it is felony by 8 and 
9 William IH. ch. xxvi. 

BxAircoiHe, in coinage, the operation 
I>erformed on the planohets orpietesof 
silver, to give them the requisite lustre 
and brightness. They also blanch pieces 
of plate, when they wo\dd have them 
continue white or have only some parts 
of them burhished. 

Blanching, as it is now practised, is 

Eirfbrmed by heating the pieces on a 
nd of peel with a wood-fire, in the 
manner cf a reverberatorv, so that the 
flame passes over the peel. The pieces 
being suflteiently heated, and cooled 
again, are put successively to boil in two 
pans, whicn Are* of copper: in these they 
put water, comAon suit, and tartar of 
Montpelier. When they have been well 
drained of tliis wafer in a copper sieve, 
they throw sand and fresh water over 
them ; and, when diy, they are well rub- 
bed with towels. 

Blahchiko, among gardeners, an ope- 
ration' whereby certain sallets, roots, &e. 
are rendered whiter than they would 
o^erWise be. . it is this: after pxunii^ 
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Wr the topt Md wMi of tbe p]«&t8 to be 
blanched, they plant them in tretichee 
about ten inches wide» and as many deep, 
more or less, as is judged necessary ; m 
^ey l^w up, eare is taken to cover 
them with earai, within four or five in- 
ches of their tops: this is repeated, iixMn 
time to time, for five or six weeks, in 
whi^ time they will be fit for use, and 
of a whitish colour, where covered by the 
eartii. 

BLANK, in commerce, a. void or un- 
written place, which merchants some- 
limes leave in their day-books 6t jour- 
nals. It is also a piece of paper, at the 
bottom of which a person has sijnied his 
name, the rest being void. T^ese are 
commonly intrusted into the hands of ar- 
biters, to be filled up as they shall think 
proper, to terming any dispute or law- 
suit. 

Blaitk vtfTfv, in the modem poetry, 
that composed of a certain number of 
syllables, without the assistance of rhyme. 
See PoiTBr. 

RLA9IA, in botany, a genus of the 
Cryptogamia Hepaticc clan and order. 
Male iolitaiy; imbedded in the frpnd: 
ibmale no calyx: capsule imbedded in the 
frond, oblique, one^celled, with a tubular 
mouth ; seeds numerous. There is one 
species, a native of Ens^d. 

8IA8PHEMY, an indignity or injufy 
ciifered to the Almighty, by denying what 
is his due, and of right belonging to him ; 
or by attributing to the creature that 
which is due only to the creator. 

Blanhemy, among the Jews, was pun- 
ished by stoning the offender to death. 
With us, it is punishable^at ccmnnon law, 
by fine and piUory. And by a statute of 
William m. if any person siiall, by writ- 
ing or speaking, deny any of the persons 
in the Trinity, he shall be incapable of 
imy office ; and for the second ofTence^ 
be disabled to sue in any actiolit, to be 
Mtk executor, 810. 

BLAST, in a general sense, denotes 
«ny violent explosion of air, whetiber oc- 
casioned by gunpowder, or by the action 
^a pair of bellows. 

Blast, a disease in gndn, trees, &c. 
The sugar-cane, in the West Indies, i» 
▼ei^ subject to a disease of this kind, oc- 
casioned perhaps by one or more-species 
of the aphides. The disease is distin- 
guished into the black and yellow :- the 
tttter is the most destructive. It con- 
«sts of insects invisible to the naked eye, 
whose proper food is the juice of the 
cane, in search of which they wound the 
lender blades, and in the end destxoy the 
whole. 



BLASTING^ a term ued b^ imiiefs 
for the tearing up rocks which he in their 
way by the force of gunpowden In order 
to do this, a long bole is made in the 
rock, which being charged with gunpow- 
der, they will it up ; leaving^nly atoucb- 
hole, withm match to fire the charge. 

B^Asnxe 1^ woody the rending^ in pieces 
logs of wooG^ such as roots oT trees, &c. 
by means of gunpowder. A method has 
been lately described by Mr. Knight, 
which is simple^ and easily effected. The 
instrument used is a screw, with a small 
hole drilled through its centre. The 
head of the screw is formed into two 
strong horns, for the more ready adnus- 
aion of the lever with which it is to be 
turned, and a wire, for the purpose cf 
occasionally clearing the toucn-hole. 
When a block of w(K>d is to be broken, 
a hole is to be bored with an auger to a 
prt^r depth, and a chaige of gunpowder 
mtroducea. The screw is to be turned 
into the hole till it nearly touches the 
powder ; a quick match is then to be put 
down the touch-hole till it reaches the 
charge. The quick match is eighteen 
inches long, to afford the operator an op- 
portunity of retiring, after lighting it, to 
a place of safety : it is made bv steeping* 
a roll of twine or linen thread in a solu- 
tion of saltpetre. 

BLATTA, the cock^roacky in natural 
htstoiy, a genus df insects of the order 
Hemiptera. The generic characters are, 
head inflected ; antennz setaceous ; 
winj^ flat, ^bcoriaceous ; thorax flattish, 
orbicular, margined; feet formed for 
running; homlets two over the tail. The 
iitse^ts of this ^nus, and their larvae, wan- 
der d>out by nig^t, andsecrete themselves 
by day. They are fond of warmth, and. 
haunt houses, devouring meal, and what- 
ever provisions they can fftt at: they 
tun with great celerity, and are destrov- 
ed by the fumes of charcoal. In hot cU- 
mates they are a great pest to iociety, 
by not only devouring whatevej they can 
get at, but some of me species leave a 
very unpleasant smell, which is apt to re^ 
mam a considerable time on the articles 
which they have passed over. The largest 
of the genus is, as its name imports, the 
:B« gigantea, a native of many of the 
warmer parts of Asia, Africa, and South 
America, of which the following account 
is given by Pruryin his "Exotic Insecta.»» 
«• The cock-roach,*' says he, •* are a race 
of pestiferous beingSc^ equally noisome 
and mischievous to natives and strangers, 
but particularly ^ collectors. These luia. 
ty uid voracioul Insects fly out in the 
evenings, and comiAlt monstrous depreda- 
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tigos : ihej plunder ind erode aH kkdi 
of vietiudsy dsest andundrett,and damage 
aU soits of clothing, especially thoae 
which are touched with powder, poma^ 
tum, aad similar substances ; eveiy thing 
OAde of leather, books, paper, and va- 
rious other articles, which, it they do not 
destroy, at least they soil, as they fre- 
quently deposit a drop of their excre- 
ment where they settle, and some way 
or other by that means damage what 
they cannot devour.' They fly into the 
fljune of candles, and sometin^es into the 
dishes { are very fond of ink and oil, into 
which they are apt to fall and perish. In 
this case they tum most offensively pu- 
trid, so that a man imght as well sit over 
the cadavarous body of a large animal, as 
write with the ink in which they have ' 
died. They oflen fly into persons' faces 
or bosoms, and their \ep being armed 
With sharp spines, the pricking excites a 
sudden horror not easuy described. . In 
okl houses they swarm by myriads, mak- 
ing every part filthy beyond description 
wherever they ha»>our, which in the 
day-time is in dark eoraers, behind all 
sorts of clothes, in trunks, boxes, and in 
short every place where they can lie con- 
cealed. In old timber and deal houses, 
when the family is retired at night to 
sleep, this insect, among other disagree- 
able properties, has the power of nuudng 
a noise, whkh very much resembles a 
pretty smart, knocking with the knuckle 
upon the wainscotting. The B. gigantea, 
in the West Indies, is therefore mquent- 
ly known by the name of the drijonmer. 
lliree or four <^ these noisy creatures 
will sometimes be impelled to aniwer one 
another, and cause such a drumming 
noise, that none but those who are very 
fi^ood sleepers can rest for them., 'What 
IS most dissf^eable, those who have not 
gause curtains are sometimes attacked by 
Siem in their sleep : the sick and the dy- 
ing have their extremities attacked, and 
the ends of the toes and fingers of the 
dead are freouently stripped both of the 
skin and flesh. This insect is not at pre- 
sent known in Europe, though many of 
the other species, of which Gmelin enu- 
merates 47, have been introduced by 
ships from Uie wam«r regions, and ^re 
become nuisances in our houses. It has 
been supposed that the gigantea has been 
seen once at least in our own country, 
concerning which Mouflet writes t ''I 
have heard from people worthy of credit, 
that one of the biatts was found on the 
roofofPeterbovQugh church, which was 
six times larger than the conmion blatta, 
and which not only pierced the skin of 



those who endes^onred to seize it, hot 
bit so deep as to draw blood very copi- 
ously : it was as large as ones's thumb, 
and being confined m the cavity of the 
waU, after two or three days it made its 
escape, unnoticed by any one." In Asia 
this species is as large as a good sized 
hen's e^. B. orif ntalis, or black cock- 
roach, is found in America, and has long 
been naturalized in Europe : female with 
mere, rudiments of wing-cases and wings : 
egg subcylindrical wiu a crenate ridge, 
and halfas large as the abdomen. B. ame- 
ricana is native of America, and has of 
late years appeared in Europe, having 
been taken over in raw su^^ar. It is 
ofaferuginous colour, the shield of the 
thorax whitish behind. B. irrorata is 
neariy as large as B. gigantea, and is a 
native of New Holland; head pale; front 
sUbferuginous ; the hiiul margin brown; 
wing-cases with an abbreviated black line 
at the base. 

BLAZONING^ or Blazoxbt, in he- 
raldry, the art oif decvphering the arms 
of noble families. The word originally 
signUSed the blowing or vrinding of a hom» 
and was introduced into henudiy as a 
term denoting the description of thinn 
borne in arms, with their proper signifi- 
cations 'and intendments, from an ancient 
custom the heralds, who were judges, 
had of winding a horn at jousts and tour- 
naments, when they explained and record- 
ed the achievments of knights. 

In blazoning a coat of arms, you must 
always begin with the field, and next pro- 
ceed to the chai]jg^ ; and if there be buu 
ny things borne in the field, you mustfhst 
name that which is immediately lying on 
the field. Tour expressions roust be ve- 
ly short and expressive, without any ex- 
pletives, needless repetitions, or^isrticles. 
Such terms for the colours must be used 
as are agreeable to the station and quality 
of the bearer. AB persons beneath the 
degree of a ndble must have their coats 
Uuonedby colours and metals, noble- 
men by precious stones, and kings and 
princes by planets. 

BLEACHING, in the aits, is a process 
that consists of a series of operation^ 
partly chemical and partly mechanical, to 
whicn veg^etable and animal fibres are sub- 
jected, for the purpose of discharging 
their natural colour, and thus rendering 
them white, either before or after they 
have been manu&ctured. Now as almost 
aU iht articles of clothing are formed 
of vegetable or animal fibres, and as these 
are, for the most part, required to be 
made as white as possible, either to be 
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wom in this «tate» or w prepantory to 
being dyed or printed, it it obvious that 
the art of bleaching is one of great im- 
portance. The substances upon which 
the bleacher is required to exercise his 
art are, cotton, 6ax, henlp, wool, and silk. 
The three former, being of vegetable 
origin, require a somewhat umilar treats 
ment, which in many particulars differs 
from that which is apphcable to the two 
latter. 

The art of bleaching consists, not mere- 
ly in discharging the colour of the thread, 
but likewise in removing the colouring 
matter itself, as other^'ise asensible shade 
would be retained. In the old methpd 
this was attained by alternate exposure of 
the thread or cloth to the action of light, 
iiumidity, and atmospheric air, and to an 
idkaline ley, the cloth being macerated in 
a solution of potash, exposed on the field 
to the air and sun, and frequcnllv sprin- 
kled with water; and these alternate 
gractices being ..continued un^l the 
leaching yi(fts complete. In the new me- 
thod, the action of the oxynuiriaticacidis 
substituted for that of the 'light, air, and 
water ; and it a^wers the same purpose 
fcy affording oxy^n to the colourina^ 
matter, thus impairing the colour, and 
probabhr Tendering the matter soluble 
m the alkaline solution. 

At first this process was performed by 
exposing the cloth to the action of the 
pure acid in the state of gas. It was 
tbund, however, to act une^uallv on the 
cloth, the texture being injured in one 
part, while in another it was imperfectly 
whitened. The solution of it therefore 
in water was substituted, and even this 
requires to be considerably diluted. The 
bleaching liquor,, according to the direc- 
tions given by Berthollet, is prepared by 
puttii^ si Jt parts of black oxide of man^ 
ipinese, and sixteen of muriate of soda, 
into a glass or earthem retort, or a leaden 
bottle, and pouring upon them twelve 
parts of sulphuric acid, diluted with nine 
of water. The retort, or bottle, is con- 
nected by a tube with a receiver, designed 
to retain any common muriatic acid that 
may pass over : from this vessel another 
tube issues, which is inserted in a lar^e 
wooden cask filled with water. The tube 
descends nearly to the bottom of the cask, 
so that the gas has to rise through the 
whole body of the water, at the same time 
the absorption of it ispromoted by the mo- 
tion of a circular frame placed in the mid- 
dle of the cask, and which can be turned 
round at the top. The oxygenated acid 
f» thus easily condensed. After the first 



disengBgement of the gas bat eettcid* 
heat is applied to the retort, by placing it 
in a tana bath, or if a leaden boUle oe 
used, by placing it in a vessel of boiling 
water. So much water is used that the 
oxygenated acid is very weak ; it requires 
to be stronger for coarse than fine cloth, 
and for linen than for cotum ; the ave« 
rage quantity staled by BerthoUet is 100 

2uarts for every pound of muriate of so- 
a that has been used. The cloth to be 
bleached is prepared by macerating it in 
warm water for some hours, to take up 
what part of the colouring matter may be 
soluble. It is then boiled in an alkaline 
ley, prepared from 20 parts of water and 
one part of the potash pf commerce, ren- 
dered more active by having been mixed 
with pns-third of lime. After sufficient 
boilinr, it is .washed with water, and put 
into close wooden troughs, contain mg 
the oxygenated acid, in which it is allow- 
ed to macerate for three or four hours, 
pressing the cloth frequently, and ejtpos- 
mgits surfaces to the action of the liquor. 
It is tlius alternately exposed to the ac 
tion of the alkaline ley and the oxygenated 
acid, till itscolouring.matteris complete- 
ly extracted) or it is sufficiently bleached, 
which requires in general from four to 
eight immersions, according to the nature 
and coarseness oi the cloth, cotton re- 
(juiring fewer immersions in the bleaching 
hquor than hnen. The suhtequent steps 
ofthe process are, to rub the cloth strong* 
ly with soft soap in warm water. Ths 
renders the surface more smooth and 
uniform, and takes away the smell of the 
oxygenated aoid, whiclf 'otherwise re. 
mains a considerable time. The cloth is 
again washed, and is lastly immersed fiv 
a short time in water, in which, from one- 
sixtieth to a hundredth part of sulphuric 
acid has been dissolved. The clooi thus 
acquirer a much.finer whiteness, from the 
sulphuric acid dissolving the remaining 
colouring matter, which has resisted the 
action of the alkali* and oxygenated acid, 
as well as a small quantity of iron md 
calcareous earth contained: in all vegeta- 
ble matter, or even deposited in the cloth 
by the alkaline leys. JLastly, the cloth is 

Snerally exposed to the air for seme 
ys, and watered, to carry off any re- 
mains of either of the acida^ and to re- 
move completely the odour of the oxy- 
genated acid. The theory ofthe action of 
the oxygenated muriatic acid in bleaching 
is very simple, at stated by Bertliollet 
Its anidogy to the common process by ex- 
posure to the air and light, he observes, 
IS complete. The end obtained by either 
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n the combination -of oxygen with the co- 
kMnring matter 6f the vegetable. By this 
combination the colour is nearly destroy- 
ed, and the matter on which it depends 
is at the same time rendered soluole in 
the alkaline solution. 'Hence the neces- 
sity of the aitemate application of these 
two chemical a^^nts ; the one removing 
from the cloth what the other has render- 
ed soluble, and which, although whitened, 
would regain part at least of its colour in 
time. Hence it is found, that the oxygen- 
ated muriatic acid is, in this operation, 
converted into common muriatic acid, and 
the alkaline solution is at length so loaded 
with colouring matter, that it becomes 
unfit to be usc^ The only difference be- 
tweem the two methods is, that in the one 
the oxygen is presented in a much more 
concentrated state than in the other, which 
fikciUtates the process, or renders it more 
rapid without injuring the str^ng^h of the 
fibre. At least, the only injury of this 
kind that can happen must anse from im- 
proper management; having used too 
strong an add, or the not washing the 
doth suffidently after the process is finish* 
ed. The greatest difiiculty attending the 
use of oxymuriatic add arose from its 
suffocating odour, which rendered it al- 
most impossible to work with it in an 
open vessel, and any apparatus contrived 
to turn the cloth and expose fresh surfaces 
of it to the action of the liquid in close 
vessels, has been found imperfect. The 
addition of an alkali to the hquid removes 
in a great measure the odour of the acid, 
or at least prevents its unpleasant effects) 
and although it at the same time dimi- 
nishes to a certain extent its bleaching 
power, this is more than compensated for 
Dj the advantage. The quantity of alkali 
added amounts to about Vh. of the pot- 
ash or peariash of commerce to the quan- 
tity of acid prepared from 4^. of muriate 
of soda. And to avoid the effervescence 
which would arise from the disengage- 
ment of the cari>onic acid, durine the 
combination of the oxymuriatic acid, the 
potash is deprived of it bj the previous 
addition of lime, the alkahne solution af- 
ter its operation being poured off clear. 
Independently of the weakening of the 
power of the acid by this addition, a con- 
siderable expense was introduced by the 
use of the aikjdi ; and it became an ob. 
ject of importance to the manufacturers 
of this countipr to substitute a cheaper 
substaiice, which riiould have the same 
effect l^me was tried at first in an im- 
perfect manner, but at length with such 
improvements, that it is now always used. 

VOL. n. 



The difference of using it arose from the 
insolubility of the lime in water, the quan- 
tity taken up being so inconsiderable, that 
the solution could have little effect in cor- 
recting the odour of the acid. A very 
important improvement, therefore, was 
that of using lime suspended in water, 
and kept in susi)ension by an agitation in 
a close vessel, into which the gsis was 
transmitted. Its condensation was thus 
fiicilitated, and the compound which is 
formed with the lime being soluble in 
water, the undissolved or unsaturated 
lime was aHowed to subside, and the 
clear liquor was fit for the purpose of 
bleaching. 

* An improvement, however, of still 
more importance, has been made by Mr. 
Tennant of Glasgow, and a patent obtain- 
ed for it; vix. that of combining the oxy- 
muriatic acid with diy lime, and dissolv. 
ing a certain oroportion of this compound 
in water, to form a bleaching liquor. It 
perhaps could scarcely have been sup- 
posed that sucIia combination could have 
been fonned, so as to retain the powers 
of the acid. But the trial has fully suc- 
ceeded^ and the advantages derived from 
it are important ;- the compound can be 
carried easily to a distance, and the ma- 
nufacturer need not prepare it himself, 
which is always an* advantage, especisdly 
where he does not work on a lai^ scale. 
The combination is formed by introducing 
the ox^uriatic acid gas through leaden 
tubes into slacked lime, prepared from 
chalk, by which it is absorbed. Solutions 
of this are prepared of different strengths, 
according to the purposes to which they 
are to be applied, the strength being 
judged of by the hydrometer, and by the 
quantity requisite to destroy the colour 
of a diluted solution of indigo in sulphu- 
ric acid. The process of bleaching, as 
now performed by these Uquors, differs 
little from that which has been already 
described as executed by the solution of 
the oxymuriatic acid alone in water. To 
these methods, however, is to be added 
the more recent discovery of bleaching by 
an alkali, assisted by watery vapour and 
a high temperature, and whicn, either 
alone or combined to a certain extent 
with the method by the oxymuriatic acid, 
is now practised with so much advantage. 
In this method, which has been long in 
use in some of the eastern countries, and 
of which notice was first |^ven by Chap- 
tal, the doth or thread is impregnated 
with a solution of potash or sooa, render- 
ed active by the carbonic acid having 
been entixely abstracted hum the alkafi 
Dd 
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by Ihne ; it it easpended loosely, and, 
wiA an extensive surface, in a close boil- 
er, a quantity of the same solution being 
in the bottom, and heat is applied, the 
boiler being closed, with a safety valre in 
the cover, so that the Topour under pres- 
sure may receive a hi^ temperature. 
It is kept in this situation for a number 
of hours. The thread or cloth when cold 
is washed, and either exposed on the 
field, or subjected to the action of the 
oxymuriatic acid in some of the forms 
under which it has been used. It is thus 
St once rendered perfectly white. The 
superiority of this method probably arises 
from the high temperature, and the 
solvent power of the watery vapour, fi- 
vouring the action of the alkali on tiie 
coloonng matter, while this vapour pene- 
trates the fibres of the doth so effectual- 
ly, that the matter is in a great measure 
dissolved uid removed. 

The animal fibres that are subjected to 
tile bleaching process are wool and silk. 
These cannot be treated in the same 
manner as vegetable substances : a strong 
alkaline ley will dissolve them, and oxy- 
muriatic add will both weaken them and 
turn them yellow. The colour of manu- 
factured wool resides partly in its own 
oil, and partly in the greasy and mucila- 
rinous applications w^ch it receives in 
being prepared forthe loom. Both the 
one and the other are' easily, got rid of, 
by the action of fkiller^s earth and soap in 
the process of fulling. Fuller's earth 
is a very fine-erained absorbent eaith, 
which by ttsetf is capable of mixing 
rather than combining with vegetable or 
animal oils, and rendering them miscible 
with water: its action is round, however, 
to be increased by the addition of soap ; 
and woollen cloth being beat in a fulling- 
mill with hot water, and a proper mix- 
, ture of earth and soap, or or soap alone, 
and afterwards well washed and dried in 
the air, receives all the bleaching which 
it requires, or is indeed capable m. It is 
then of a white colour, somewhat verg- 
ing towards yellow : tlids last tinge may 
be made to disappear, by the addition of a 
veiy small qpmtity dT stone blue in the 
water in which the cloth is last washed, 
or by exposing it to the fiimes of burning 
sulphur. By this latter method, how- 
ever, it acquires a certain harshness of 
feel, and is apt to turn very yellow when 
washed witii soap. Both the colour and 
harshness of i»w silk depend entirely on 
a yellow varnish Kvitk ivluch it is naturally 
covered. This vamiah may be in part 
removed by lonr boOing in ain^e water. 
II is catadcnhty more aoiubk m doo- 



hol; but the most effectual and expedi- 
tious way of clearing is by putting it in a 
linen bag, and boilmg it for some hours 
in a solution of white soap in water, then 
rincing it in clean water, and repeating 
the process till it is quite white, and ex- 
hibits the peculiar lustre of this beautiful 
substance. Some of the French chemists 
have endeavoured to lessen the con- 
sumption of soap, by proposing various 
substitutes; but nothing ts so effectual 
and expeditious as the purest white soap, 
and the article itself is so vahiable, as 
amply to repay this expense. 

The oxymuriatic acid has also been 
used from its bleaching power in the ma- 
nufacture of paper ; either the linen rags 
from which toe paper is to be made fac- 
ing UaRched by it, or, what has been re- 
garded as preferable, the pulp into which 
uiey are reduced being submitted to its 
action. This method, though once ex- 
tensively practised in this country, has 
been relinquished by many of our paper- 
manufacturers, as it naa been fband, that 
in paper prepared with it, in the coiuse 
of a tew years, the ink is idtered, and its 
blackness even so much impaired, as to 
afford some reason for the suspicion that 
in time* it will altogether fibde ; nor is 
thid ooB^ed to writing ink, but has been 
observed even in printing^ ink. The ef- 
fect is no doubt to be ascribed to a di|[ht 
impre^fnation of the oiymuriatic acid; 
and this indeed can of^ be rendered 
perceptible by its odoui!^ by breathing 
on paper which has been bleaiched in this 
manner. It mig4it no doubt be removed 
by very careful washing of the puhi ; but 
we have been informed by some intdli- 
gent paper manufacturers, that the addi- 
tional labour which would be requisite 
for this would upon the whole render 
the method more expensive than the old 
<>ne. 

The process of bleaching by steam with 
an alkah at a high temperature might 
probably be advantageously employed. 
A branch of the manufincture, however, 
in which the acid necessarily must be 
used, is that of discharging the colours 
fh>m coloured rags, or to remove the ink 
from waste written pi^er. Even printed 
paper has been wmtened by its agency, 
combined with that of an alkah, to re- 
move the oily matter, and Hiade to afford 
at least a coarser kind of p«>er. Chaptal 
applied it to the purpose or restorini^ the 
cokur of old books or prints, the pepper 
being whitened by a very dilute acid, 
which did Qot act tensibly on the priMt- 
ingink. 

Wax, fednced to thin plite% has been 



Digitized by 



Google 



BLE 



BU 



bleached by the oxymuriatic add. The 
prooesa succeeda beat when the acid ia 
oaedinthe stute ofgaa. BerthoUet haa 
announced a peculiar effect obtained from 
the action of oxymuriatic acid,, that of 
giTing: the appearance of cotton to hen^) 
or flax. The procett connsts in inunera- 
ing the flax; preparcKl by boilin^^, and by 
an alkafine lohition in oxymuriatic acid 
of a certain strengh, for some time, and 
aHemating this nnmersion repeatedly 
with the action of an alkaline ley. 

BLECHNUH, in boUny, a genus of the 
Crjrptogamia Filices, or Ferns. There 
are six species, all of them natives of 
warm or hot countries, excepting B. virgi- 
niciim, which will bear the open air of 
Eng^d. They are increased by parting 
the roots. 

BLENDB. See Znrc. 

BLENNIUS, bhrm^, in natural histoiy, 
a genus of fishes of the order Jugulares. 
The generic characters are, head sloping ; 
body lengthened, sub-compressed, lubii. 
cous ; gill membrane six-rayed ; ventral 
fins two, three or four-rayed, unarmed • 
anal fin distinct There are two divi- 
sions ; viz. A. head crested B. head not 
crested ; and according to Gmelin there 
are 18 species, though Dr. Shaw enume- 
rates more. B. gfalerita, or crested blen- 
ny, inhabits the European ocean, is four 
or fire inches long ; its body is brown and 
spotted ; the skin at the comer of the 
upper jaw loose, projecting; dorsal fin 
extending from ihe head ahnost to the 
tail ; vent«d fin small ; vent under the 
ends ofthe pectoral fin. This fish isfre- 
quently found about the rocky coasts of 
Great Britain. B. ocellaris has above the 
eyes a single ray, and on the ^rst dorsal 
fin a large black ocellate spot It inha- 
bits the Mediterranean Sea; is eight 
inches long ; the bod^ is without scales, 
dirty green, with ohve streaks, rarely 
pale blue .* Uie fiesh is eatable, but in no 
great estimation. Although Linnaeus and 
othera have described this fish as having 
two dorsal ^ns, Block considers it as hav- 
ing in reality but one, the sinking in of 
the middle part being in some specimens 
much deeper than in others, seem^ to be 
the cause of this difference of opinion. 
B. saliens is a very small species, observ. 
ed about the coasts of some ofthe south- 
em islands, and particularly those of New 
Britain. It seems to be of a gregarioas 
nature, and is seen swimming by bun- 
dreds, and flying as it were over thesur- 
ftce ofthe water, occasionally springing 
among the rocks. It is naturally formed 
fbr celerity in its movements, the pecto- 
ral fins being very large in proportion to 



the body. They ire neariy of a dreokr 
form when expiuided, and when contract- 
ed reach almost as far as the vent on each 
aide. B. supercilioaus haa a amall head, 
with large eyes, and silveiy irides, and 
immediately over each eye is situi^ed a 
small pafanated crest, or appendage, di- 
vided into three segments. The bod^ is 
covered with very small scales, and is of 
a }rellow or gilded tinge, and marked witii 
numerous and irregiuar spots of dnsky 
red. The dorsal fin commences at the 
back part of the head, and is continued 
almost to the tail ; but near its commence- 
ment suddenly sinks, so as almost to give 
the appearance of a smaller anterior dor- 
sal fin, separate firom the longer one : 
the pectoral fins are of moderate size { 
the ventral ones didactyle, and rather 
lone- : the vent is situated in the middle 
of the abdomen, from which part the anal 
fin commences, and reaches aa for as the 
tail. This species ia found native in the 
Indian seas, grows to the length of about 
twelve inches, and is viviparous. There 
is, however, another species, denominat- 
ed B. viviparus, which, Uke that just no- 
ticed, is aistii\guished by a particularity 
that takea place in but veiy few fishes, 
excej>t those ofthe cartila^pnoua tribe; 
being vinparous, the ova hatching inter- 
nally, and the young acquiring their per- 
fect form before the thne o( birth. Not- 
less than two, or even three hundred of 
these have been sometimes observed in a 
aingle fish. It might be imagined that so 
great a number, confined in so amall a 
space, might injure each other by the 
briskness of their motion ; but this is 
prevented by the curious dispoution of 
fibres and cellules among which they are 
distributed, as well as by the fluid with 
which the^ are surrounded. When ad- 
vanced far in its pregnancy, it ia scarcely 
possible to touch the abdomen without 
causing the immediate exclusion of some 
ofthe young, which are instantly capable 
of swimming with great alertness. The 
B . viviparus is a littoral fish, and ia found 
about the coasts of the Mediterranean, 
and the Baltic and Northern Seaa, and 
sometimes it enters the mouths of rivers. 
It feeds on the smaller fishes, &c. It is 
taken by the line and net ; but is not es- 
timated as food, as its bones acquire a 
greenish colour by boiling. See Puite II. 
Pisces, fig. 2. 

BLIGHT, in apiculture, a general 
name for various distempers incident to 
com and fruit trees. It affects them va- 
riously, the whole plant sometimes pe- 
rishing by it, and sometimes only the 
leaves and bloapoms, which will be scorch- 
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cd tnd shrivelled up, the test remaining^ 
green and flourisfaingr. Some hare sup- 
posed that blig^to are produced by east- 
erly winds, which bring vast quantities of 
insects' eggs along with them from dis- 
tant places. These being lodged upon 
the surface of the leaves and flowers of 
fruit-trees cause them to shrivel up and 
perish. Mr. Knight, however, observes 
that blights arc produced by a variety of 
causes, by insects, by an excess of heat op 
cold, of drought or moisture ; for these 
necessarily derange and destroy the deli- 
cate organization of the blossoms. 

The term blight is very frequently 
used by the gardener and farmer without 
any definite idea being annexed to it If 
the leaves of their trees be eaten by the 
caterpillar, or contracted by the aphis ; 
if the blossoms fall from the ravages of 
insects, or without any apparent cause, 
the trees are equally blighted ; and if an 
east wind happen to have blown, the in- 
sects, or at least their eggs, whatever be 
their size, are supposed to have been 
brought by it. The true cause of blight 
seems to be, continued dry easterly winds 
for several days together, without the in- 
tervention of showers or any morning 
dew, by which the perspiration in the 
tender blossom is stopped : and if it so 
happen that there is a long continuance 
of the same weather, it equall;jr affects the 
tender leaves, whereby their colour is 
changed, and they wither and decay. 

The best remedy, perhaps, is gently to 
wash and sprinkle over the tree, &c.from 
lime to time, with common water ; and if 
the young ^oots seem to be much infect- 
ed, let them be washed with a woollen 
doth, so as to clear them, if possible, 
from this glutinous matter, that their re- 
spiration and perspiration may not be ob- 
structed. This operation ought to be 
performed early m the day, that the 
moisture may be exhaled betore the cold 
of the night comes on ; nor should it be 
done when the sun shines very hot. 

Another cause of blights in the dprinp, 
is said to be sharp hoary frosts, which 
are often succeeded by hot sun-shme in 
the day-time. This is the most sudden 
and cerum destroyer of fruit that is 
known. The chief remedy to be de- 
pended upon in this case is, that of pro- 
tecting the fruit trees during the mght- 
time with n^ts. ""This mode, where regu- 
larly and correctly performed, has been 
found highly beneficial. 

What 18 termed the blight is frequent- 
ly, however, no more than a debility or 
temper in trees. Mr. Forsyth observes, 
that ** this is the case when trees against 
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the same wall, and enjc^ng the same ad' 
vantages in every respect, differ greaitly 
in their health and vigour, the weak ones 
appearing to be continually Wilted, 
while the others remain in a flounsbing 
condition. This very gfrcat difference, 
in such circumstances, can be attributed 
only to the different constitutions of the 
tress, proceedins^ from want of proper 
nourishment, or from some bad qualities 
in the soil ; some (Ustemper in the stock, 
buds, or scions ; or from some misma- 
nagement in the pruning, &c. all of which 
are productive of distempers in trees, of 
which they arc, with cUfficulty, cured. If 
the fault be in the soil, it must," he says, 
•* be dug out, and fresh mould put in its 
place ; or, the trees must be taken up, 
and others, better adapted to the soJ, 
planted in their room. It will be found 
absolutely necessary always to endeavour 
to suit the particular sorts of fruit to the 
nature of the Soil; for it is in vain to ex- 
pect all sorts of fruit to be good in the 
same soil. If the weakness of the tree 
proceed from an in-bred distemper, it 
will be adviseable to remove it at once, 
and after renewing the earth to plant ano- 
ther in its place." But if the weakness 
is brought on by ill management in the 
pruning, which is ft«quentiy the case, he 
would advise more attention to the me- 
thod of pruning and training. Bemdes 
this, '•there is another sort of blight that 
sometimes happens pretty late in the 
spring, as in April or May, which is vciy 
destructive to fruit trees in orchards and 
open phintations, and against which we 
know of no effectual remedy. This is 
what is called a fire-blast, which, in a few 
hours, hath not only destroyed the tmii 
and leaves, but often parts of trees ; and 
sometimes entire trees have been kiDed 
by it" As this generaMy happens in 
dose plantations, where the vapours from 
the earth and the prespiration fronathe 
trees are pent in for want of a firce circu- 
lation of air to disperse them, it points 
out to us the only way yet known of 
guarding against this enemy to fiiiits; 
namely, to make choice of a clear healthy 
situation for kitchen-gardens, orchards, 
&c. and to plant the trees at such a dis- 
tance as to give free admission to the air, 
that it may dispel those vapours before 
they are fi)rmed into such voUunes as to 
occasion these blasts.'* But blasts may 
also be occasioned by the reflection^ of 
the sun's rays from hollow clouds, which 
sometimes act as burning mirrors, and oc- 
casion excessive heat See Afhis 

BUNDNESS, a total privation of fflght, 
arising from an obstruction of the func- 
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^Asof the of|pm8 of nghty or from an 
entire deprivation of them. 

This defect may arise from a varied of 
causes, existing either in the org^ of 
sight, or in the circumstances necessaiy 
to produce vision. Blindness will be 
complete, when the light is wholly ex- 
' eluded ; or partial, when it is admitted 
into the eye so imperfectly, as to convey 
only a confused perception of visible ob- 
jects. Blindness may^ again be distin- 
guished into periodical or permanent, 
V^nsient or perpetual, natural or acci- 
dental, 8cc.; but these distinctions do not 
serve to communicate any ideai of the 
causes of blindness. 

We find various recompenses for blind- 
ness, or substitutes for the use of the eyes, 
in the wondeiful sagacity of many blind 
persons, recited by Zahmus, in his ** Ocu- 
jos ArtificialiB," and others. In some, the 
defect has been supplied by a most ex- 
cellent gift of remembering what they 
had seen ; in others, by a delicate nose, 
or the sense of smelling; in others, by 
an exquisite touch or a sense of feeling, 
which they have had in such perfection, 
that, as it has been said of some, they 
learned to hear with their eyes ; as it may 
be said of these, that they taufi;ht them- 
selves to see with their han&. Some 
have been enabled to perform aU sorts of 
curious and subtle works in the nicest 
and most dexterous manner, 

Aldrovandus speaks of a sculptor who 
became blind at twenty years of ufe , 
and yet, ten years after, made a perfect 
marble statue of Cosmo II. de Medicis ; 
and another of day like Urban VIIL 

Barthohn tells us of a blind sculptor in 
Denmark* who distinguished perfectly 
well, by mere touch, not only all kinds of 
wood» but all the colours ; and F. Gri- 
maldi gives an instance of the like kind ; 
besides the blind organist, living in Pa- 
ris, who is said to have done the same.' 
The most extraordinary of all is a blind 
guide, who, according to the report of 
good writers, used to conduct the mer- 
chants through the sands and deserts of 
Arabia. 

James Bemouilli contrived a method of 
teaching blind persons to write. 

An instance, no less extraordinary, is 
mentioned by Dr. Bew, in the ** Transac- 
tjoiis of the Manchester Society.'* It is 
thjit of a person, whose name is John 
Metcalf, a native of the neighbourhoodof 
Manchester, who became blind at so ear- 
ly an age as to be altogetlier unconscious 
of light and its various effects. His em- 
ployment in the younger period of his 



life was that of a waggoner, and occasion- 
ally as a guide in intricate roads during 
the night, or when the common tracl^ 
were covered with snow. Afterwards 
he became a projector and surveyor of 
hi^ways in difficult and mountainous 
parts; and in this capacity, with the as- 
sistance merely of a long staff, he twu 
verses the roads, ascends precipices, ex- 
plores vallies, and investigates their seve- 
ral extents, forms and situations, so as to 
answer his purpose in the best manner. 
His plans are designed and his estimates 
formed, with such ability and accuracy, 
that he has been employed in altering 
most of the roads over the peak in Der- 
byshire, particularly those in the vicinity 
of Buxton, and in constructing a new one 
between Wilmslow and Congleton, so as 
to- form a communication between the 
great London road, without being obliged 
to pass over the mountain. 

Although blind persons have occauon, 
in a variety of respects^ to deplore their 
infelicity, their misery is in a considenu 
ble deg^e alleviated by advantages pe- 
culiar to themselves. They are capable 
of a more fixed and steady attention to 
the objects of their mental contempla- 
tion, than those who are distracted by 
the view of a variety of external scenes. 
Their want of sight naturally leads them 
to avail themselves of their other organs 
of corporeal sensation, and with this view 
. to cultivate and improve them as mu<^ 
as possible. Accordingly, they derive 
relief and assistance from the quickness 
of their hearing, the acuteness of their 
smeU, and the sensibility of their touch, 
which persons who see are apt to disre- 

Many contrivances have also been de- 
vised by the ingenious for supplying the 
want of sight, and for facilitating those 
analytical or mechanical operations, 
which would otherwise perplex the most 
vigorous mind and the most retentive 
memory. By means of these they have 
become emment proficients in various 
departmenuof science. Indeed there 
are few sciences, in which, with or with- 
out mechanical helps, the blind have not 
distinguished themselves. 

The case of Professor Saunderson at 
Cambridge is well known. His attainments 
and performances in the lang^uages, and 
also as a learner and teacher in the ab- 
stract mathematics, in philosophy, and in 
music, have been truly astonishing ; and 
the account of them appears to be almost 
incredible, if it were not amply attested 
and conficmed by many other instances 
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cf a amilar kiDd, both In aacaent nd mo- 
dern tuncf. 

Cicero mentioBB it m a fact wcucefy 
credible, with respect to hit master m 
•hilosopbjr, Diodotus, that ** he exercised 
himself in it with greater assidoi^ sfter 
he became bUnd, and which he thought 
next to impossible to be petibrmed with- 
out sight ; that he professed geometry, 
and described his diagrams so accurate- 
Iv to his scholan, as to enable them to 
draw every line in its proper direction.^ 

Jerome relates a more remsrkable in- 
stance of Didymus in Alexandria, who 
** though blind from his inSutcy, and 
therefore ignorant of the letters, appear- 
ed so great a miracle to the worid, as not 
only to learn lo^ but geometry also, to 
penection, which seems the adds) the 
mos of any thing to require the help of 
sight" 

Professor Saundenon, who wss de- 
prived of his sirbt by the small pox, 
when he was only twelve months old, 
seems to have acquired most of his ideas 
by the sense of feeling ; and though he 
could not distinguish colours by that 
sense, which, after repeated triah^ he 
said was pretending to impossibilities, 
yet he was able, with the greatest exacts 
neis, to discriminate the minutest differ- 
ence of rough and smooth in a surface, or 
the least ddect of polish. In a set of Ro- 
man medals, he could distinguish the 
genuine from the fiilse, though they had 
been counterfeited in such a manner as 
to deceiye a connoisseur, who judged of 
them by the eye. His sense of feeling 
was so acute, that he could perceive the 
least variation in the state of the air ; and, 
it is said, that in a garden where observa- 
tions were made on the sun, he took no- 
tice of every cloud that interrupted the 
observation, almost as justly as those who 
could see it He could tell when any 
thing was held near his fiice, or when he 
passed by a tree at no great distance, 
provided the air was calm, and there was 
little or no wind • this he did by the dif- 
ferent pulse of air upon his face. Re 
possessed a sensibility of hearing to such 
a denee, that he could distingmsh even 
the mlh part of anote i and, by the auick- 
ness of this sense, he not onlv discri- 
minated persons with whom he had once 
conversed so long as to fix in his memo- 
ry the sound of their voice, but he could 
judge of the site of a room into which 
he was introduced, and of his distance 
ttom the wall ; and if he had ever walk- 
ed over a pavement in courts, piazsas, 
&c. which reflected a sound, and was 
afterwards conducted thither again^ he 



oooid exactly tell in what part of tfte 
walk he was placed, merely ny the note 
which it soonaed. 

Sculpture and painting are arts, whichy 
one would imsgine, are of very difficult 
and almOit impracticable attainment to 
blind persons, and yet instances occur, 
which sliew, that they are not excluded 
tnm the pleasing, creative, and exten- 
sive rqrions of fancy. 

De Pues mentions a blind sculptor, who 
thus took the likeness of tiie Duke de 
Bracciano in a dark cellar, and made a 
maible statue of King Charles I. with 
great justness and elegance. 

However unaccountable it may appear 
to the abstract philosophers, yet nothinr 
is more certain in fact, than that a blind 
man may, by the insmration of the Muses, 
or rather by the efforts of a cultivated 
{penius, exhibit in poetiy the most natural 
miaffes and animated descriptions even of 
visible objects, without deservedly in- 
curring the charge of plagiarism. We 
need not recur to Homer and Milton for 
attestations to this fact : tiiey had pro. 
bably been lone acqusinted with the visi- 
ble worid before they had lost their 
si||bt, and their descriptions might be 
animated with all the rapture and enthu- 
siasm which originally fired their bosoms, 
when the grand and delightful objects 
delineated by them were immediately 
beheld. We are furnished with instances, 
in which a similar energy and transport 
of description, at least in a very connder- 
able degree, have been exhibited by 
those, on whose minds visible objects 
were never impressed, or have been en- 
tirely obliterated. 

Dr. Blacklock affords a surprising in- 
stance of this kind, who, though he bad 
lost his sight before he was six months 
old, not only made himself master of va- 
rious languages, Greek, Latin, Italian, 
French ; out acquired the reputation of 
an excellent poet, whose perfbrmances 
abound with wprOpriate images and ani- 
mated descriptiona 

Another instance, which deserves be- 
ing recorded, is that of Dr Henry Moves, 
in our own countiy, who, though blind 
from his infancy, by the ardour and assi- 
duity of his Implication, and by the ener- 
gy of native genius, not only made incre- 
dible advances in mechanical opentions, 
in music, and in the langusjg^es ; but ac- 
quired an extensive acquuntance whh 
geometiy, optics, algebra, astronomy, 
chemistrv, and all other branches of na- 
tural philosophy. 

Prom the account of Dr. Moyes, who 
occasionally read lectures on philosopbi- 
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cal chemistiy at Manchester, delivered 
to the Manchester society by Dr. Bew, 
it appears, that mechanical exercises 
were the fkvouiite employment of his in- 
fiuit years : and that at a very eariy aj^ 
he was so well acquainted with the use oC 
edge tools as to be able to construct lit- 
tle windjnills, and even a loom. By the 
sound, and the different voices of the 
persons that were present, he was direct- 
ed in his iudgment of the dunensions of 
the room m which they were assembled; 
and in this respect he determined with 
such a degree of accuracy, as seldom to 
be mistaken. His memory was singularly 
retentive ; so that he was capable of re- 
cognizing a person on his firat speakinr, 
though he had not been in company wim 
him for two years. He detenmned with 
surprising exactness the stature of those 
witn whom he conversed, by the direc- 
tion of their voices ; and he made toler- 
ai>le conjectures concerning their dispo- 
sitions, by the manner in which they con- 
ducted their conversation. iCs eyes, 
though he never recollected his having 
seen, were not totally insensible to in- 
tense light : but the rays refracted 
through a prism, when suffidently vivid, 
produced distinguishable effects upon 
them. The red produced a disagree&le 
sensation, which he compared to the 
touch of a saw. As the colours declined 
in violence, the harshness lessened, until 
the green afforded a sensation that was 
highly pleasing to him, and which he de- 
scribed as conveying an idea similar to 
that which heg^nedby running his head 
over smooth polished surfaces. Such 
surfaces, meandering streams, and gentle 
declivities, were the figures by which he 
expressed bis ideas of beauty; rugged 
locks, irregular points, and boisterous 
elements, furnished him with expressions 
for terror and disgust He excelled in 
the charms of conversation ; was happy 
in his alluwons to visual objects ; and dis- 
coursed on the nature, composition, and 
beauty of colours, with pertinence and 
precision. 

This instance, and some others which 
hiive occurred, seem to furnish a pre- 
sumption, that the feeling or touch of 
blipoa persons may be so improved, as to 
enable them to oerceive that texture and 
disposition of coloured surfaces by which 
some rays of light are reflected, and 
others absorbed, and in this manner to 
distinguish colours. 

It redounds very much to the honour 
of modem times, that the public atten- 
tion has been directed to the improve- 
ment of the Gonditioii of bHiid persons; 



and that institutions have been formed in 
different countries for providing them 
with siutable employment, tending not 
only to alleviate their calamity, but to 
render them useful. The first regular 
and systematic plan for this purpose waa 
proposed by M. Hall^, in an " Essay on the 
Education of the bhnd,'* printed at Paris 
in the year 1786, under tne patronage of 
the Academy of Sciences. An English 
translation of this essay is annexed to 
« Dr. Blacklock*s Poems," printed at 
Edinbur|[h in 1793, 4to. The object of 
this plan is to teach the blind reading, by 
the assistance of books, in which the let- 
ters are rendered palpable by their eleva- 
tion above the sunace of the paper ; and 
by these means to instruct them, not only 
in the liberal arts and sciences, but like- 
wise in the princi]}les of mechanical ope- 
rations, such as ginning, knitting, book- 
binding, &c. so that those who arein easy 
circumstances may be capable of amusing 
employment, and those of the lower ranks 
of me, and such as have no gpenius for li- 
teraiy improvement, may, nevertheless 
become respectable, useful, and indepen- 
dent members of society, in the situation 
of common artisans. By these palpable 
characters, they aretauriit to read, to 
write, and to print ; and they are like- 
wise instructed according to their seve- 
ral talents and stations, in geometry, al- 
gpebra, greography, and every branch of 
naturaJ philosophy. The institution en- 
courages and cherishes a taste for the 
fine arts ; it teaches the blind to read 
music with their fin|^rs, as others do 
with their eyes ; and it does this with so 
much success, that though they cannot at 
once feel the notes and perform them up- 
on an instrument, yet they are capable of 
acquiring any lesson with as much exact- 
ness and rapidity, as those who enjoy aU 
the advantages of sight 

We are happy to add, that institutions 
of a similar kind have been established in 
our own country; and to render our par- 
ticular tribute of respect to the founders 
and supporters of the school for the indi- 
gent blind, instituted in London, 1799. 
The object, with a view to which this 
school was Younded, is unouestionably 
one of the mostimportant and interesting 
khid that can excite compassion, or de- 
mand encouragement It provides in- 
struction for the indigent blind, in a trade 
by which they may be able to provide, 
either whol^ or in part, for their own 
subsistence ; and thus, instead of being 
altogether a burden to the community^ 
they will be of some service to it ; and 
instead of being depressed and cheerless 
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themselves, under a sense of their total 
dependence, and for want of reruUr em- 
ployment, habits of industry wfll relieve 
their spirits, and produce the most bene- 
ficial effects on their state and character. 
The children of this institution are com- 
pletely clothed, boarded, lodged, and in- 
structed, gratis. The articles at present 
manufactured in the school are, shoema^ 
ker^s thread, fine and coarse thread, win- 
dow sash-Mne, and clothes-line (of a pe- 
culiar construction, and made on a ma- 
chine adapted to the use of blind persons) 
by the females ; and window and sash- 
line, clothes-line, hampers, and wicker- 
baskets, by the males. 

The success that has crowned the ef- 
forts of the friends of this institution, 
since its first establishment, affords suffi- 
cient evidence of the degree in which the 
situation and faculties of the blind are 
capable of improvement ; and a view of 
it in its present prosperous state must be 
gratifying to persons of humane and com- 
passionate feelings. Here they will not 
find the scholars sitting in listless indo- 
lence, which is commonly the case with 
the blind, or brooding in silence over their 
own defects, and their inferiority to the 
rest of mankind ; but they will behold a 
number of individuals, of a class hitherto 
considered as doomed to a life of sorrow 
and discontent, and to be provided for 
merely in alms-houses, or by donations of 
charity, not less animated in their amuse- 
ments, during the hours of recreation, 
and far more cheerfully attentive to their 
work in those of emoloyment, than per- 
sons possessed of signt. 

To this article we shall subjoin the fol- 
lowing directions, ^ven by Bfr. Thick- 
nesse, for teaching the blmd to write. 
** Let any common joiner make a flat 
board, about 14 inches long and 12 
wide, in the middle of which let a 
place be sunk, deep enough, when lined 
with cloth, to hold only two or three 
sheets of fool's-cap paper, which must 
quite fill up the space : over this must be 
fixed a very thin false frame, which is to 
cover all but the paper, and fastened on 
by four little pins, fixed in the lower 
board, and across the lower frame : just 
over the paper must be a little slider, an 
inch and a half broad, to slip down into 
several recesses made in the upper frame, 
at a proper distance for the lines, which 
should be near an inch asunder ; and this 
ruler, on which the writer is to rest his 
fourth and little finger, must be made ftill 
of little notches, at a quarter of an inch 
distant from each other ; and these notch- 



es will inform the writer, by his little fin- 
ger dropping from notch to notch, how to 
avoid running one letter into another. 
When he comes to the end of the hne, he 
must move his slider down to the next 
groove, which may be easily so contrived 
with a spring, to g^ve warning that it is 
properly removed to the second line, and 
so on." 

BLINDS, or Buiroxs, in the art of 
war, a sort of defence commonly made of 
oziers, or branches interwoven, and laid 
across between two rows of stakes, about 
the height of a man, and four or five feet 
asunder, used particularly at the heads of 
trenches, when they are extended in front 
towaitls the glacis ; serving to shelter the 
workmen, and prevent their being over- 
looked by the enemy. 

BLINK, of the ice, in sea language, 
that dazzling whiteness about the horizon, 
which is occasioned by the reflection of 
light from the fields of ice. 

BLISTER, in medicine, a thin bladder 
containing a watery humour, whether oc- 
casioned by burns and the like accidents:, 
or by vesicatories liud on different parts of 
the body for that purpose. 

BLITUM, in botany, a genus of the 
Monandria Digynia class and order. Na- 
tural order of Holoraceae; Atriplicesy 
Jussieu. Essential character : calyx tri- 
fid; petal none ; seed one, with a berried 
csdyx. There are four species, of which 
B. capitatum is an annual plant, with 
leaves somewhat like those of spinach ; 
the stalk rises about two feet and a hidf 
high in gardens ; the upper part of it has 
flowers coming out in small beads at eve- 
ry joint, and is terminated by a small 
duster of the same. After the flowers 
are past, these little heads swell to the 
size of wood strawberries, and, when ripe, 
have the same appearance, being very 
succulent and full ora purple juice, which 
stains the hands. It is conunonly called 
strawberry blite, strawberry spinach, or 
bloody spinach ; by some, beny-bearin^ 
orach. Native of Switzerland, the Gn- 
sons, Austria, the Tyrol, Spain, amd Por- 
tugal 

B. virgatum, seldom grows more than 
one foot high, with smalkr leaves than the 
capitatum, but of the same shape. The 
flowers are small, and collected mto little 
heads, shaped like those of the first, but 
smaller, and not so deeply coloured. A. 
native of the South of France, Spain. Itau 
ly, and Tartary. Of the other speciea^ 
tne one rises more than three feet higta : 
the other is a very low plant, and isfbnod. 
in Tartajy and Sweden. 
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humen. Hence its coagulation bv heat, 
and the other phenomena which albumen 
usually exhibits. If serum be diluted with 
six times its weight of water, and then 
boiled to coagulate the albumen, the li- 
quid which remains after the separation 
of the coagulum, if it be gently evapora- 
ted till it becomes concentrated, and then 
be allowed to cool, assumes the form of a 

Jelly, Consequently it contains gelatine, 
f tile coagulated serum be heated in a 
silver vessd, the surface of the wlver be- 
comes black, bein^ converted into a sul- 
phuret. Hence it is endent that it con- 
tains sulphur : and Proust has ascertain- 
ed that it is combined with ammonia in 
the state of a hydrosulphuret. If serum 
be mixed with twice its weight of water, 
and, after coagulation by heat, the albu- 
. men be separated by filtration, and the 
Hquid be slowly evaporated till it is con- 
nderably concentrated, a number of crys- 
tals are deposited when the liquid is left 
standing in a cool place. These crystals 
eonsist of carbonate of soda, munate of 
soda, besides phosphate of soda and phos- 
phate of lime. The soda exists in the 
Dlood in a caustic state, and seems to be 
combined with the gelatine and albumen. 
The carbonic acid combines with it du- 
ring evaporation. Thus it appears that 
the serum of the blood contains albumen, 
gelatine, hydrosulphuret of ammonia, so- 
da, muriate of soda, phosphate of soda, 
and phosphate of lime. These compo- 
nent parts account for the coagulMion oc- 
casioned in the serum by acic^ and alco- 
hol, and the precipitation produced by 
tannin, acetate of lead, and other metallic 
salts. The cruor, or clot, as it is some- 
times called, is of a red colour, and pos- 
sesses considerable consistence. Its mean 
specific gravity is about 11245. If this 
cruor be washed carefully by letting a 
small jet of water fall upon it, till the 
water runs off colourless, it is partly dis- 
solved, and partly remains upon the 
scarce. Thus it is separated into two por- 
tions: namely, 1. A white, solid, elastic 
substance, which has all the properties of 
fibrin ; 2. The portion held in solution by 
the water, whiph consists of the colourinl} 
matter, not, however, in a state of purity, 
for it is impossible to separate the cruor 
completely from the serum. We are in- 
debted*to Bucquet for the first precise set 
erf" experiments on this last watery solu- 
tion. It is of a red colour. Bucquet 
proved that it contained albumen and 
iron. Menghini had ascertained, that if 
blood be evaporated to dryness by a gen- 
tle heat> a quantity of iron may be sepa- 



rated from it by the magnet The (raan- 
tity which he obtained was considerable ; 
according to him the blood of a healthy 
man contains above two ounces of it. 
Now, as neither the serum nor the fibrin 
extracted from the cruor contains iron, it 
follows of course, that the water holding 
the colouring matter in solution must 
contain the whole of that metal. This 
watery solution gives a green colour to 
sjrnip of violets. When exposed to the , 
air, it gradually deposits (takes, which 
have the properties of albumen. When 
heated, a brown coloured scum gathers 
on its surface. If it be evaporated to dry- 
ness, and then mixed with alcohol, a por- 
tion is dissolved, and the alcoholic solution 
yields, by evaporation, a residuum, which 
lathers like soap in water, and tinges ve- 
getable blues green: the acids occasion 
a precipitate from its solution. This sub- 
stance IS a C( impound of albumen and so- 
da. Thus we see that the watery solu- 
tion contains albumen, iron, and soda. 
When new-drawn blood is stirred briskly 
round with a stick, or the hand, the whole 
of the fibrin collects together upon the 
stick, and in this manner may be sepa- 
rated altogether from the rest of the 
blood. The red cflobules, in this case, 
remain behind in the senun. It is in thi^* 
manner that the blood is prepared for the 
different purposes to which it is put; as 
clarifying sugar, making puddings, &c. 
After the fibrin is thus separated, the 
blood no longer coagulates when allow- 
ed to remain at rest, but a spongy, flaky 
matter separates from it and swims on 
the surface. 

BLUE, otherwise called azure, is one 
of the primitive colours of the rays of 
light. 

Bi.u£, painterst is made different, ac- 
cording to the different kinds of paint-* 
ing. 

In limning, fresco, and miniature, they 
use indifferently ultramarine, blue ashes, 
and smalt : these are their natural blues, 
excepting the last, which is partly natural 
and partly artificial. 

In oil and miniature they also use in- 
digo prepared ; as also a fictitious ultra- 
marine. 

Enamellcrs and painters upon glass 
have blues proper to themselves, each 
preparing them after their own manner. 

BLUING qfiron^ a method of beautify- 
ing that metal sometimes practised; as 
for mourning buckles, swords, or the 
like. The manner is thus : take a piece 
of grindstone and whetstone, and rub 
h»xS. on the work, to take off the black 
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scttpf from it; then heat it in the fire, 
and as it grows hot the colour changes 
by degrees, coming first to a light, then 
to a <&rk gold colour, and lastly to a 
blue. Sometimes they grind also indigo 
and sallad oil together, and rub the mix- 
ture on the work with a woollen rag 
while it is heating, leaving it to cool of 
itself Among sciuptors we also find men- . 
tion of bluing a figure of bronze, by which 
is meant the heating of it to prepare it 
for the application of gold leaf, because 
of the bluish cast it acquires in the ope- 
ration, 

BLUENESS, that quality which deno- 
minates a body blue, depending on such 
a size and texture of the parts that com- 
pose the surface of a body, as dispose 
them to reflect the blue or azure rays of 
light, and those only, to the eye. 

With respect to the blueness of the 
sky, M. de la Hire, after Leonardo da 
Vinci, observes, that any black body, 
viewed through a thin white one, gives 
the sensation of blue ; and this he assigns 
as the reason of the blueness of the sky, 
the immense depth of which, being whol- 
ly devoid of lieht, is viewed through the 
air, illuminated and whitened by the sun. 
For the same reason, he adds, it is, that 
soot mixed with white makis a blue ; for 
white bodies, being always a little trans- 
parent, and mixing tliemselves with a 
Dlack behind, give the perception of blue. 
From the same principle he accounts for 
the blueness of the veins on the surface 
of the skin, though the blood they are 
filled with be a deep red ; for red, he ob- 
serves, unless viewed in a clear, strong 
light, appears a dark brown, bordering on 
b&ck : being then in a kind of obscurity 
in the veins, it must have the effect of a 
black; and this, viewed through the 
membrane of the vein and the white skin, 
will produce the perception of blueness. 

In the same way did many of the early 
writers account for the phenomenon of a ' 
blue sky ; but, in the explanation of this 
phenomenon. Sir Isaac Newton observes, 
that all the vapours, when they begiii to 
condense and coalesce into natural parti- 
cles, become first of such a bigness as to 
reflect the azure rays, before they can 
constitute clouds of any other colour. 
This, therefore, being the first colour 
which they begin to reflect, must be that 
of the finest ai^ most transparent skies, 
in which the vapours are not arrived to a 
sness sufficient to reflect other co- 



ll Bouguer, without having recourse 
to the yH>our8 diffused through the at- 



mosphere, in order to account for the re^ 
flection of the blue-making rays, ascribes 
it to the constitution of the air itself, 
whereby these fainter coloured rays are 
incapable of making their way through 
any considerable tract of it : and he ac* 
counts for those blue shadows, which 
were first observed by M. Buffbn in the 
year 1742, by the aerial colour of the at- 
mosphere, which enlightens these sha- 
dows, and in which the blue rays prevail) 
whilst the red rays are not reflected so 
soon, but pass on to the remoter regions 
of the atmosphere. 

The Ahh6 Ma^eas, in a Memoir of the 
Society in Berlin, for the year 1752, ac» 
counts for the phenomenon of blue sha- 
dows, by the diminution of light ; having 
observed, that of two shadows which were 
cast upon a white wall, from an opaque 
body illuminated by the moon, ana by t 
candle «t the same time, that which was 
enlightened by the candle was reddish, 
and that which was enlightened by the 
moon was blue. However, the true cause 
of this appearance seems to be that as* 
signed by M. Bouguer, which agrees with 
the solution given of it about the same 
time by Mr. Melville. But, instead of 
attributing the different colours of the 
clouds, as Sir Isaac Newton does» to the 
different size of those globules into which 
the vapours are condensed, Mr. Melville 
supposes, that the clouds only reflect and 
transmit the sun's light; and that, ac- 
cording to their different altitudes, they 
may assume all the variety of colours it 
sun-rising and setting, by barely reflectinj^ 
the sun's incident light, as they receive it 
through a shorter or long:er tract of air; 
and the chan^ produced in the sun's rays 
by the quantity of wr through which they 
pass, from white to yellow, from yellow 
to orange, and lastly to red, may be un- 
derstock agreeably to this hypothesis, by 
applying to the atmosphere what Sir Isaac 
Newton says concerning the colour of 
transparent tiquors in general, and that 
in the infusion of lignum nephriticum in 
particular. 

BLUSHING, a suffusion or redness of 
the cheeks, excited by a sense of shame 
on account of a consciousness of some 
fidiling or imperfection. 

Blushing is supposed to be produced 
from a kind of consent or sympathy be- 
tween the several parts of the oody, oc- 
casioned by the same nerve beinr extend- 
ed to them aU. Thus, the fifth pair of 
nerves being branched from the brain to 
the eye, ear, muscles of Uie lips, cheeks 
and palate, tongue and noset s^ thing seen 
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or heard, that is shameiii], affects the 
cheeks with bhishes, driving the blood 
into their minute vessels at the same time 
that it affects the eye and ear. Mr. Der- 
ham farther observes, upon this subject, 
that a savory thing seen or smelt affects 
the glands and parts of the mouth ; if a 
thing beard be pleasing, it affects the 
muscles of the face with laughter ; if 
melancholy, it exerts itself on tne glands 
of the eyes, and occaMons weeping, &c. 
To the same cause is, by others, the plea, 
sure of kissing ascribed. 

B MI, in music, the third note in the 
modern scale. 

B MOIJ.ARE, or Mollb, one of the 
notes of the scale of music, usually called 
soft or flat, in opposition to b quadro. 

BOA, in natural history, a genus of ser- 
pents, of which the generic character is, 
plates on the belly and under the tail, 
witliout a rattle. Gmelin nientions ten 
species only, but Dr. Sh aw and others enu- 
merate as many as eighteen. B. contor- 
trix is found in Carolma, and has about 
150 plates on the belly, and 40 on the 
tail ; it is broad, with a convex back ; co- 
lour cinereous, with lateral round spots ; 
has a poisonous ba^, but no fangs ; tail 
from one third to a half the length of the 
whole body : it is very slow in its motions. 
B. constrictor is veiy remarkable for Its 
vast size, some of the principal species 
which arc met with in India, Africa, and 
South America, have been seen between 
30 and 40 feet long, and possessed of so 
much strength as to be able to kill cattle, 
by twisting around them and crushing 
them to death by pressure, after whicn 
they devour them, eating till they are al- 
most unable to move ; in that state they 
may be easily shot. Dr. Shaw observes,* 
that these gigantic serpents ^re become 
less common, in proportion to the increas- 
ed population of the parts where they are 
foimd; they are, however, still to be seen, 
and will approach the abodes in the vici- 
nity of their residence. Tl^s species is 
beautifully- varie^tcd with rhombic spots; 
belly whitish ; is of vast strength and 
flize, measuring 30 and 36 feet long. With 
respect to age, sex, and cUmate, it is sub- 
ject to considerable variations. It is sup. 
posed that an individual of this species 
once diffused terror and dismay in a 
irhole Roman army, a fact alluded to by 
Ldvy in one of the books that have not 
come to us, but which is quoted by Vale- 
rius Maximus, in words to th6 following 
effect : " Since we are on the subject of 
uncommon phenomena, we may here men- 
tion the serpent so eloquently recorded « 



by Lity, who says that near the river Ba-' 
grada in Africa, a snake was seen of so 
enormous a magnitude, as to prevent the 
army of Attilius Regulus froin the use of 
the river ; and after snatching up seve. 
ral soldiers with its enormous mouth, and 
devouring them, and killing several more 
by striking and squeezing uiem with the 
spires <rf iu tail, was at length destroyed, 
by assailing it with all the force of mili- 
tary engines and showers of stones, after 
it had withstood the'atUck of their spears 
and darts ; that it was re^rded by the 
whole army as a more formidable enemy 
than even Carthage itself; and that the 
whole adjacent region being tainted with 
the pestilential emuvia proceeding from 
its remains, and the waters with its blood, 
the Roman army was obhged to remove 
its station. The skin of the monster was 
120 feet long, and was sent to Rome as a 
trophy." 

Another account says, that "it caused 
so much trouble to Regulus, that he found 
it necessary to contest the possession of 
the river with it, by employing the whole 
force of the army, during which a con- 
siderable number of soldiers were losU 
while the serpent could neither be van- 
quished nor wounded, the strong ar- 
mour of its scales easily repelling the 
force of all the weapons that were mrect- 
ed against it : upon which recourse was 
had to battering engines, with which tfae 
animal was attacked in iJ[ke manner of a 
fortified tower, and was thus at length 
overpowered. Several discharges were 
made against it witliout success, tiQ its 
back being broken by an immense stone,^ 
the monster began to lose its powers, and^ 
was with difficulty destroyed, after hav- 
ing diffused such a horror among the ar- 
my, that they confessed they wouH rather 
attack Carthage itself than such another 
monster." 

The flesh of the serpent is eaten by the 
Indians and Negroes of Africa, and they 
make its skin into garments. 

Boa scytale, or tpotted. The spbtted 
boa is sometimes scarcely inferior in size 
to the constrictor, and is of similar man- 
ners, destroying, like that animal, goats, 
sheep, deer, &c. It is described as bein^ 
generally of a grey or glaucous colour, 
marked with large orbicular black spots 
on the back, and with simaller ones of n- 
milar form, but with white centres, on the 
sides ; while on the abdomen are scatter- 
ed several oblong spots and roaxks^ in- 
terspersed with smaller specks and vnie- 
fations. It is a native of several pszta of 
outh Americii And, like other lu!|^ 
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wiakes, is occaftonally ^ten by the In- 
dians. 

Boa canina, a highly beautiful snake, 
measuring about four feet in lengthy and 
being of moderate size or thickness in 
proportion : the head is large^ and shaped 
like that of a dog; the colour of the 
w^hole aAimal on the upper parts is a most 
beautiful Saxon-green, with several short 
undulating, transverse white bars down 
the back, the edges of which are of a 
deeperor stronger green than the ground 
colour of the body : the underor abdo- 
mina) part is white. This species is a na* 
tive of South America, In the British 
Museum is an elegant specimen. See 
Plate Serpentes, fig. 3. 

Boa phrygia. Among the whole ser- 

Sent tribe, it may be doubted whether 
lere exists a species more truly elegant 
than the present Its general size seema 
to be neariy that of the boa canina, but its 
length 18 rather greater in proportion: 
the^ ground colour of the whole animal is 
white, with a veiy slight cast of yellowish 
brown on the back, while along the whole 
upper part is disposed a continued series 
or black variegations, so conducted as to 
bear a striking resemblance to an embroi- 
dery in needie-work : the head is of the 
same form with that of the boa canina, 
and marked by three narrow black streaks, 
which,' running along the top of the head 
and the cheeks, join witli the embrdder- 
cd pattern of the back. 

Boa hortvlanaf is of a moderate size, 
measuring only a few feet in leng^, and 
being of a slender form ; has obtained its 
Linnaean title from the singular varie^ 
tionron the head, which' arc of a blackish 
brown, on a pale ferruginous or yellow- ' 
ish ground, and in some de'gree represent 
the form of a parterre in an old-fashioned 
garden : the variegations on the body are 
of similar colour, and. are disposed into 
large circular, and sometimes angular, 
patches on the sides. 

Bokf(ud(Ua. It is to Dr. Patrick Rus- 
sel that we owe the knowledge of this re- 
markable species, which is a native of In- 
dia, and is said to be most frequent in the 
country of Bengal. It is of a yellow co- 
lour, marked with pretty numerous dusky 
bhie transverse bands, continued at equal 
distances : the head is rather small, and 
covered in front with large scales : the 
body is of a trigonal form, the sides slo. 
ping very considerably ; the whole length 
of the animal is someUiingmore than five 
feet ; the diameter, in the thickest part, 
being nearly five inches ; the lengtn of 
tjie ml five inches only, and its termina- 



tion rather obtuse. This snake is among 
the number of poisonous species; and its 
bite is considered by the Indians as inevi- 
tably fatal. A specimen was brought to 
Dr. Russel in the month of November, 
J.788, in an apparently weak and languid 
state, having been bruised in taking. Be- 
ing set at liberty in a room, it crept slow- 
ly towards an obscure comer, where a 
chicken being presented to him, he took 
no particular notice of it, and even suf- 
fered the bird to stand on his back. As 
he shewed no disposition to bite, his jaws 
were forcibly opened, and the thigh of 
the chicken being placed between them, 
the mouth was so closed over it as to 
oblige the fangs to act. The bird, whei^ 
disengaged, shewed immediately symp- 
toms of poison ; and after several ineffec- 
tual efforts to rise, rested with the beak 
on the ground, the head beingseized with 
trembling. In the space of 20 minutes it 
lay down on one side, and comiilsions 
soon supervening, it expired within 26 
minutes from the bite. 

BOAR See Sus. 

BOARD, among seamen. To go aboard, 
signifies to go into the ship. To slip by 
the board, is to slip down by the ship's 
side. Board and ooard, is when two 
ships come so near as to touch one ano- 
ther, or when they lie side by side. To 
make a board is to turn to windward ; and 
the longer your boards are, the more you 
work into the wind. To board it up, is 
to beat it up sometin>es upon one tack, 
and sometimes upon another She makes 
a good board, that is, the ship advances 
much at one tack. The weather board, 
is that side of the ship which is to wind- 
ward. 

BOARDING a ship, is entering an ene- 
my's ship in a fight. In boarding a ship, 
it is best to bear up directly with him, 
and to cause all your ports to leeward to 
be beat open ; tnen bring as many grins 
from your weather side, as you have 
ports for; and laying the enemy's ship 
on board, loof for loof, order your tops 
and yards to be manned, and furnished 
with necessaries ; and let all your small 
shot be in readiness; then charge, at 
once, with both small and great, and at 
the same time, enter your men under co- 
ver of the smoke, either on the bow of 
your enemy's ship, or bring your mid. 
ship close up with her quarter, and so 
enter your men by the shrouds : or if yoa 
Would use your ordnance, it b best to 
board your enemy's ship athwart her 
hawse ; for, in that case, you may use 
most of your great guns, and she only 
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ihose of her prow. Let aome of your 
men endeavour to cut down the enemy*i 
yards and tackle, whilst others clear the 
decks, and beat the enemy from aloft. 
Then let the scuttles and hatches be 
broke open with all possible speed, to 
avoid trains, and the danger of being 
blown up by barrels of powder placed un- 
der the decks. 

Another method is described in Falco- 
ner's Marine Dictionaiy, which is as fol- 
lows : the assailant having previously se- 
lected his men, armed with pistols and 
cutlasses, a number of powder flasks, 
fitted with fuzes, are provided, to be 
thrown upon the enemy s deck immedi- 
ately before the assault. Besides this, 
the boarder is generally furnished with 
an earthen shell, called a stink-pot, 
which, on that occasion, is suspended 
from his yard-arms or bowsprit end. This 
machine is also charged with powder, 
mixed with other inflammable and suflTo- 
cating materials, with a lighted fuze at 
the aperture. Thus prepared, and hav- 
ing grappled his adversary, the boarder 
displays nis signal to begin the assault 
The fuzes of the stink-pot and powder- 
flasks being lighted, they are immediate. 
ly thrown upon the deck of the enemy, 
M'hcre they burst and catch fire, pro- 
ducing an intolerable stench and smoke, 
and fining the deck with tumult and dis- 
traction. Amidst the confusion occasion- 
ed by this infernal apparatus, the detach, 
ment provided rusn aboard, sword in 
hand, undercover of the smoke, on their 
antagonist, who is in the same predica- 
ment with a citadel stormed by beaegers, 
and generallj^ overpowered, unless he is 
furnished with extraordinary means of 
defence, or equipped with places of re- 
treat, fiimished with small arms, &c. 
'which may be fired at any time upon the 
boarders, and frequently with success. . 

BOAT, is a smsul open vessel worked 
by oars or sails. The construction and 
Bames of boats are different, according to 
the purposes for \yhich they are intend- 
ed. The boats or wherries plying on the 
Thames about London are either scull, 
crs, wrought by a single person, with 
oars ; or oar^ wrought by two persons, 
tuch with an oar. 

Boat, life, a boat invented by Mr. Hen- 
fy Greathead, of Sowth Shields, for the 
purpose of preserving the lives of ship- 
Wrecked persons. 

In the year 1802, the Society of Arts 
veWarded the inventor with their gold 
medal and fifty guineas for his invention. 
The length of the boat is 30 feet, and 
both ends are made exactly aimilar, so 



that the may be rowed in either dSree* 
tion ; and she is steered by an oar at each 
end, in the place of a rudder. These 
dars are one-third longer than 6ie row- 
ing oara, and afford a great power to set 
the boat straight, to meet the waves in a 
proper manner; she is generally rowed 
by ten oars, and will carry a great number 
of passengers, thou^ she should be full 
of water. This is owing to a consider- 
able quantity of cork made fast to her 
gunwale, which at the same time renders 
her very buoyant, and guards her against 
being stoved by running foul of a ship's 
side, &c. The particular construction of 
this boat will be best understood by re- 
ferring to Plate Life Boat, &c. in which 

Fig. 1. A cro99 tection of the Life boat. 

F, F. The outside coatings of cork. 

G, G. The inside cork fiUing. 

H, H. The outside planks of the boat 

I. One of the stems of the boat 

K. The keel. 

N, N. The timber-heads. 

P. The thwarts, or rowers' seats. 

R One of the stanchions under the 
thwarts, each being thus firmlysupport- 
ed. 

S. A section of the gang.board, which 
crosses the thwarts, and forms the pass- 
age from one end of the boat to the other. 

T. The floor-heads, or platform for the 
rowers' feet. 

V, V. The two bilge pieces nearly le- 
vel with the keel 

W, W. The gunwales. 

X. A ring bolt for the head-fast, there 
being another also at the other end. 

Y. Platform for the steersman. 

Fig. 2. A Umgittidintd section of the JUfe 
JBoat, 

E, E, E. The sheer or curve of the boat 

I, I. The two stems or ends. 

K. The keel. 

L, L. The aprons, to strengthen the 
stems. 

M, M. The sheets, or place for pas- 
sengers. 

N, N. Timber heads, or boat-fastenines. 

O, O, O, O. The tholes on which the 
oars are slung by gromets. 

T. Flooring under the rowers* feet 

Fig. 3. Plan of a Truck or Carriage iviih 
fpurvheehf to convey the boat to and 
from the sea. 

a. An oblong frame of wood consisting 
of two long pieces^ hoUowed a li^e to 
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admit the body of ^e boat, and secured 
by the cross pieces, 6, b. 

Cy C9C,<;, Four low wheels, each , sunk 
OP hollowed in the middle, to run better 
' upon a rail- way or timber-road. 

rf, d. Two indents made in the side tim- 
bers, that the bottom of the boat may be 
firin therein. 

e, e. Two small rollers moveable in the 
cross timbers, for the keel of the boat to 
slide upon. 

/",/. Two long rollers, one at each end 
of the frame to assist in raising the boat 
upon, or sliding it off the truck or car- 
riage. 

This boat went off on the 30th of Ja- 
nuary, 1790 ; and so well has it answered, 
and even exceeded, every expectation, 
in the most tremendous sea, that, during 
the last eighteen years, not fewer than 
between two and three hundred lives 
have been saved at the entrance of the 
Tyne alone, which otherwise must have 
been lost ; and in no instance has it ever 
failed. This useful, and to a maritime na- 
tion, highly important invention, was oc- 
caaoned by the following circumstance : 
In September, 1789, the ship Adventure, 
of Newcastle, was stranded on the south- 
side of Tynemouth Haven, in the midst 
of the most tremendous breakers, and all 
the crew dropped from the rigging one 
by one, in the' presence of thousands of 
spectators, not one of whom could be 
prevjuled upon by any reward to venture 
out, to her assistance, in any boat of the 
common construction. On this melan- 
choly occasion the gentlemen of South 
Shields called a meeting of the inhabi- 
tants, and premiums were instantly offer- 
ed for plans of a boat, which should be 
the best calculated to brave the dangers 
of the sea, particularly of broken water. 
Many persons laid claim to the reward, 
but the preference was ^ven unaiu- 
mously to Kr. Greathead's. 

The principle of this boat appears to 
have been sii^ested to the inventor by 
the following simple fact : Take a sphe- 
roid, and divide it into quarters : each 
3uarter is elliptical, and nearly resembles 
le half of a wooden bowl, having a curva- 
ture with projecting ends : this, thrown 
into the sea or broken water, cannot be 
upset, or lie \*'ith the bottom upwards. 
The length of the boat is, as we have 
seen, thirty feet; tlie breadth ten feet; 
the depths from the top of the gunwale 
to the lower part of the keelln midships, 
three feet three inches ; from the gun- 
wale to the platform (within,) two feet 
four inches ; from the top of the stems, 
(both ends being similar) to the horizon- 



tal line ofthebpttomof the keel, five feet 
nine inches. The keel is a plank of three 
inches thick, of a proportionate breadth 
in midships, narrowing gradually towards 
the ends, to the breadth of the stems at 
the bottom, and forming a great convexi- 
ty downwai*ds. The ends of the bottom 
section form that fine kind of entrance 
observable in the lower part of the 
bow of the fishing-boat called a coble, 
much used in the north. From this 
part to the top of the stem it is more 
elliptical, forming a considerable projec- 
tion. The sides, from the floor-heads to 
the top of the gfun-wale, flaunch off on 
each side, in proportion to above half the 
breadth of the floor. The breadth is con- 
tinued far forwards towards the ends, leav- 
ing a sufficient length of straight side at 
the top. The sheer is regular along the 
straight side, and more elevated towards 
the ends. The gunwale fixed to the out- 
side is three inches thick. The sides, 
from the under part of the gunwale, along 
the whole length of the regular sheer, 
extending twenty-one feet six inches, are 
cased with layers of cork, to the depth 
of sixteen inches downwards; and the 
thickness of this casing of cork being four 
inches, it projects at the top a little with- 
out the gunwale. The cork on the out- 
side is secured with thin plates, or slips 
of copper, and the boat is fastened with 
copper nails. The thwarts, or seatSj are 
five in number, double banked ; conse- 
quently, tlie boat may be rowed with ten 
oars. The boat is steered with an oar at 
each end : and the steering oar is one 
third longer than the rowing oar. The 
platform placed at the bottom, within the 
boat, is horizontal, the length of the mid- 
ships, and elevated at the ends, for the 
convenience of the steersman, to give 
him a gireater power with the oar. The 
internal parts of the boat next the sides is 
cased with cork ; the whole quantity of 
which affixed to the life -boat is nearly se- . 
ven hundred weight. The cork, indis- 
putably, contributes much to the buoy- 
ancy of the boat, is a good defence in go- 
ing along side a vessel; and is of pnnci- 
psu use in keeping the boat in an erect 
position in the sea, or, ratiier, for giving 
her a very lively and quick disposition to 
recover from any sudden cant or lurch, 
which she may receive from the strgke 
of a heavy wave. But, exclusively of the 
cork, the admirable construction of this 
boat gives it a decided pre-eminence. 
The ends being similar, the boat can be 
rowed either way ; and this peculiarity of 
form alleviates her in rising over the 
waves. The curvature of the keel and 
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bottom facilitates her movement in turn- 
ing, and contributes to the ease of the 
steerage, as a single sti'oke of tlie steer- 
ing our has an immediate effect, the boat 
moving as it were upon a centre. The 
tine entrance below is of use in dividing 
the waves, when rowing against them j. 
and, combined with the convexity of the 
bottom, and the elliptical form of tJie 
stem, admits her to rise with wonderful 
buoyancy in a high sea, and to launch for- 
ward with rapidity without shipping any 
water, when a common beat would be in 
danger of being filled- The internal 
shallowness of the boat from the gunwale 
down to the platform, the convexity of the 
form, and the bulk of cork within, leave 
a very diminished space for the water to 
occupy, 80 that the life-boat, when filled 
with water, contains a considerable less 
quantity than tlie common boat, and is 
in no danger either of sinking or over- 
turning. 

It may be presumed by some, that in 
cases of high wind, agitated sea, and 
broken waves, a boat of such a bulk could 
not prevail against them by the force of 
oars ; but the life-boat, from her peculiar 
form, may be i^owed a-head, when the at- 
tempt in other boats would fail. Boats of 
the common form, adapted for speed, 
are, of course, put in nu>tion with a small 
power ; but, for want of buoyancy and 
bearing, are over-run by the waves, and 
sunk, when impelled against them; and 
boats constructed for burthen meet with 
too much resistance from the wind and 
sea, when opposed to them, and cannot, 
in auch cases, be rowed from the shore 
to a ship in distress. 

BOATS WAIN, a ship officer, to whom 
is committed the i^arge of all the tack- 
lings, sails, and rigging, ropes, cables, 
anchors, flags, pendants, &c. He is also 
to take care of the long-boat and its fur- 
niture^ and to steer her eitJier by himself 
or his mate. 

He calls out the several gangs and com- 
panies aboard, to the due execution of 
their watches, works, spells, &c. He is 
likewise provost-marshal, who sees and 
punishes all offenders sentenced by the 
captain, or a court-martial of the fleet 
He ought frequently to examine the con- 
dition of the masts, sails, and rigging, and 
remove whatever may be unfit for ser- 
vice, or supply what is deficient; and 
he is ordered by his instructions to per- 
form his duty " with as little noise as pos- 
sible." 

BoATSWAnr's mate has the peculiar 
command of the long-boat, for the setting 
fort]» of anchoTSy wcif hing or fe^doAg 



home an anchor, warping, towing, or 
mooring; and is to give an account of 
his store. • 

BOB, a term u^ed for the ball of a short 
pendulum. 

Bob, in ringing of bells, denotes a peal 
consisting of several courses, or sets of 
changes. 

BOBAUTIA, in botany, a genus of the 
Triandria Digyiiia class of plants, the ca- 
lyx of which 18 imbricated, and contains 
only a single flower; the corolla is a 
glume, consisting of two valves, and plac^ 
ed on the germen ; the seed is ongie, 
of an oval figure, and is contained in the 
cup. 

BOBBIN, a small piece of wood turn- 
ed in the form of a cylinder, with a little 
border jutting out at eacli end, bored 
through to receive a smaU iron pivot. It 
serves to spin with the spinning-wheel, 
or to wind thread, worsted, hair, cotton, 
silk, gold, and silver. 

BOBBING, among fishermen, a parti- . 
cular manner of catching e^ difierent 
from sniggling. 

BOB-STAYS, in nautical language, 
ropes used to confine the bowsprit down- 
ward to the stem or cut-water. A bob- 
stay is fixed, by thrusting one of its ends 
through a hole bored in the fore part of 
the cut-waterfor this purpose, then splic* 
ing both ends together^ so as to make it 
two-fold, or Uke the hnk of a chain ; a 
dead-eye is then seized into it, and a la- 
niard passing through this, and communi- 
cating with another dead-eye upon the 
bowsprit, is drawn extremely tight by the 
help of mechanical powers. Trie use o€ 
tlie bob-stay is to draw down the bow* 
sprit, and keep it steady, and to connter- 
act the force of the stays of the foremast, 
which draws it upwards. The bowsprit 
is also fortified by shrouds from the bows 
on each side ; on this, and other accounts, 
the bob-stay is the first part of a ship's 
rigging which is drawn tight to support 
tlie masts. ' 

BOCARDO, among logicians, the fifth 
mode of the third figure of syllogisms, in 
which the middle proposition is an uni- 
versal affirmative, and the first and last 
particular negatives, thus ; 

Bo Some sickly persons are not stu- 
dents : 

CAn Every sickly person is pale : 

DO Therefore some persons are pale 
that are not students. 

BOCCONIA, in boliany, so balled frwn 
a Sicilian monk, a genils of the Dodecan- 
dria Monogynia class and order. Natural 
ordor of Rhoeadete : Papaveracex, Jus- 
neu. Essential character: calyx twob. 
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leaved ; coroDa none ; style bifid ; berry 
dry^ oae-eeeded. There is only one spe- 
cies, viz, B. fnitescens, shiubbv bocconia, 
tree celandiiie, or parrot weed, is a shrub 
rising to the height of ten or twelve 
feet ; with a straight trunk, as Isige as a 
inan's ann, covered with a white smooth 
bai^ and branched towards the top. 
The trunk is hollow, fQledwith a pith, 
Hke the alder, abounding in a thick yel- 
low juice, like aigemone and celandine ; 
branches brittle, unequal, marked with 
acars from the fidlen leaves ; leaves from 
six or seven inches to a foot in length ; 
filaments ten, seldom more, longer than 
the leaflets of the calyx, hanging down 
loose; anthers longer than the filiuments. 
It is a native of the West India islands, 
where the juice of it is used to take off 
tetters and warts. 

BOCK-LAKD, in the Saxons' time, is 
what we now call freehold lands, held by 
the better soit of persons by charter or 
deed in writing, by which name it was 
distii^uished mmfolkland, or copyhold 
land, holden by the common people with- 
out writing. 

BODIANUS, in natural histoiy, a ge- 
nus of fishes of the order Thoracici, of 
which the generic character is, habit of 
the genus Peroa, gill-covers scaly, serrat- 
ed, and aculea^ ; scales generally 
smiooth. They are divided into two class- 
es, one with cfivided or forked taib : the 
other with even or rounded tails. Dr. 
Shaw^ in his excellent zoology, enume- 
rates fifteen species. The B. luteus is 
about fourteen inches long, and in shape 
like a trout ; the colour is yellow, each 
scale being deeply edged or tipped with 
orai^ 9 tms back is purplish rose-colour, 
with scales tipped with blue; tail nearly 
in the middle, but running into a lanceo- 
late tip at each side. It is a native of the 
South American seas. B. pentacanthu% or 
five-^ined bodian, is about 13 inches 
long, shape nearly as in the luteus, but 
rather more slender, colour beautiful 
deep rose, with a silvery cast on the ab- 
domen; tail deeply forked, the upper 
lobe stretching beyond the lower ; an- 
terior gill-covers armed with five strong 
spines ; it is a native of the Brasilian seas, 
and is very much esteemed as fooci See 
Platen. Pisces, fig. 3. 

BODKIN, a small instrument made of 
steel, bone, ivory, &<v used for making 
holes. 

BODY, in physics, an extended soli^ 
flubstance, of itself utteriy passive and in- 
active, indifferent either to motion or 
rest ; but capable of any sort of motion, 
and of all figuiet and fbmis. 

VOL. n. 



BosT, in geometiy, is a figure extend- 
ed in all directions, or what is usually 
said to consist of length, breadth, and 
thickness. It is usually called a soUd. A 
solid or body is co^M^eived to be formed 
by the motion of a surface ; as a surface 
is by the motion of a line; and a line by 
the motion of a point Similar bodies are 
in proportion to each other as the cubes 
of theu* sides. There are five bodies 
which are denominated regular or Pla- 
tonic bodies : these have aU their sides, 
angles, and planes, similar and equal; 
they are denominated the 



Tetraedron "^ ^ 
Hexaedron I ^ 
oroube I g 
Octaedron r 'J ' 
Dodecaedron I g 
Icosaedron J 8 



""4 equilateral trian- 
gles 

6 sc^uares 

8 triangles 

12 pentagons 
JO triangles. 



In the pkte BfisceL II. Bg. 1 to 5, we 
have given the figures of each, which, if 
drawn on pasteboard, and cut out by the 
bounding lines, and then the other lines 
being hidf cut through, theparumay be 
turned up and fiMtened together by strong 
paste, so as to fbim the respective body 
marked with the coiresponding number. 
Fifl" 1 is the tetraedron : fig. 2 the hex- 
aedron : fig. 3 the octaedron : fig. 4 the 
dodecaedron, and fig. 5 the icosaedron. 

Tojind the 9uperficie9 or toHdttjf of the re- 
gMiarbodiei. 

1. Multiplv the proper tabular area (ta- 
ken from tne following table) by the 
square of the linear edge of the solid, for 
the superficiea 

2. Multiply the tabular solidity by the 
cube of the linear edge, for the solid con- 
tent 

Table of the surfaces and solidities of the 
(k\e regular bodies, the linear edge 
being 1. 

Surfiicrt Soliditic* 



1Ho.ot¥tei 



4 

6 

8 

12 

20 



Tetraedron 

Hexaedron 

Octaedron 

Dodecaedron 

Icosaedron 



1.73205 
6.00000 
3.46410 
20.64573 
8.66025 



0.11785 
1.00000 
0.47140 
7.66312 
2.18169 



BoDiBS, detctnt of. Heavy bodies, in an 
unresisting medium, fall with an uniform- 
ly accelerated motion ; whence the 
spaces descended are in the duplicate 
ratio of the times and velocity, and in- 
crease according to the uneven numbers 

Ff 



Digitized by 



Google 



BOE 

1, 3, 5, Ice The toneff and Telodties are 
in a subdupticate ratio of the spaces. 
The Telocity of descending bodies is in 
proportion to the times from the begin- 
ning of their fall ; and the spaces des- 
cricNed by a fiUhng body are as the 
squares of the times from the beginning 
of their fall. See MsciiAirirs. 

BoDT, in law. A man is said to be 
bound or held in body and goods ; that 
is, he is Uable to remain in prison, in de- 
fault of payment 

In France, all restraints of the body 
for civil debts are null after four months, 
unless the sum exceeds two hundred li- 
vres. 

A woman, though in other respects she 
cannot engage her person but to her hus- 
band, may be taken by the body, when 
she carries on a separate trade. 

BoDT, among painters ; as, to bear a 
body; a term signifying that the colours 
are of such a nature, as to be capable of 
being^ g^round so fine, and mixing ^th 
the oil so entirely, as to seem only a very 
thick oil of the same colour. 

But such colours as are said not ip 
bear a body will readilv part with the 
oil when laid on the work ; so ihM, when 
the colour shall be laid on a piece of 
work, theft will be a sepanttioD ; the 
colour in sbme parts, and the oil in others, 
except they are tempered extraordinari- 
ly thick. 

BOEBEHA, in botany, a genus of the 
Syngenesia Superfluaclass and order. Re- 
ceptacle naked; down simple ; catyx dou- 
ble, the outer man^-leared, inner eight- 
leaved. One ^ecies, found in Garcuina 
and Mexico^ 

BOEHMERIA> in botany; so called in 
honour of George Budolph Boehmer ; a 
genus of the Monoecia Tetrandria class 
and order. Natural order of Scabridx. 
Urticx, Jussieu. Essential character : 
male, calyx four parted ; corolla none ; 
female, calyx none, but crowded scales 
between each ; germ obovate; style sin- 
gle ; seed single, compressed. There 
are five species ; of which B. caudata is 
a shrub, g^wing to the height often or 
twelve feet; the leaves are very broad. 
It b frequent in the cooler mountains of 
Liguanea, in Jamaica : B. literalis is a na- 
tive of Hispaniola : B. cylindrica, is an an- 
nual plant, with a lucid herbaceous stalk, 
dividmg into several branches ; the leaves 
. have three longitudinal veins, and are 
placed on pretty long foot-stalks ; flowers 
m single catkins, which are not divided. 
Native of North America and Jamaica. 

BOBRHAYIA, in botany ; so called m 
honour of the fiimous Boeriiaave ; a ge- 



BOI 

nus of the Mdnandria Monogynia clvw 
and order. Natural order of Affregala ; 
Nyctagenes, Justteu. Essential chanic- 
ter : calyx none ; corolla ^ime-petalled, 
bell-shaped, plaited ; seed one, niJ»d, in- 
ferior. There are seven species ; of 
these B. etecta, upright flag-weed, has 
a stem two feet high ; at each joint a 
pair of ovate-pointed leaves, whiush un- 
derneath; on foot-stalks an inch in 
leng^ ; at these joints, which are far 
asunder, come out also small side branch- 
es, gpx>wing erect ; they, as well as the 
stem, are tennineted by loose panicles 
•f flesh-coloured flowers, succeeded b^ 
oblong glutinous seeds. This plant is 
found at La VeraOuz, also in the Socie- 
ty Isles. 

BOILING. When all other circum- 
stances are the ^ame, the evaporation of 
liquids increases with their temperature : 
ami after they are heated to a certain tern- 

Seratftre, they assume the form of elastic 
uids with gveatrapidity. If the heat be 
applied to &e bottom of the vessel con- 
taining the liquids, as is usually the case 
. after the whole liquid has acquired this 
temperatute, those particles cir it which 
are next the bottom become an elastic 
fluid €rst: they rise up as they are fotm- 
ed,' through the liquid, hke air bubbles, 
widtiirow the whole into violentagitation. 
The liquid is then said to boil. Ercry 
particumr liquid has a fixed point at 
which tiiis boiling commences (other 
things beii^ the same -A and this is called 
theboiHn^ point of the liquid. Thus, 
water begms to boU when healed to 213^. 
It is remarkable, that after a liquid has 
begun to boil, it nevet* becomes any hot- 
ter, however strong the fire be to tirhich 
it is exposed. A strong heat indeed makes 
it l>oil more rapidly, but does not increase 
its temperature. This was first observ- 
ed' by Dr. Hooke. The following table 
contains the boiling point of a nundber of 
liquids. 

Bodies. BoHinrpaBBi- 

Ether 98o 

Ammonia 140 

Alcohol 176 

Water 212 

Huriatoflime .... S30 

Nitric acid . . . . * . 34S 

Sulphuric acid .... 590 

Phosphonis .... 564 

Oil of turpentine . . . 560 

Sulphur 570 

Linseed oil 60O 

Mercury 660 

It will be seen, -whtsk we come to trestit 



Digitized by 



Google 



BOL 



BOL 



of tfaemeltiBf pQint of solids, that it is 
capable of beings varied considerably b j 
altering the situation of the body. Thus, 
water may hfi cooled down considerably 
lower than 32^ without feezing. The 
boilinff point is still less fixed, depending 
entirely on the degree of pressure to 
which the liquid to be boiled is exposed. 
If we diminish the pressure, the liquid 
boils at a lower temperature ; if we in- 
crease it, a higher temperature is neces- 
sary to produce ebullition. From the ex- 
periments of Professor Robinson, it ap- 
pears that, in a vacuum, aU liquids boil 
about 145^ lower than in the open air, 
under a pressure of 30 inches of mercu- 
ry; themore water would boil in va- 
cuo at 67*^, and alcohol at 34®. In a Pa- 
pin's digester, the temperature of water 
may be raised to 300®, or even 400®, with- 
out ebullition ; but the instant that this 
great pressure is removed, the boiling 
commences with prodigious violence. 

BOLBTUS, in botimy, so called from 
its globular form, characterized by Lin- 
nxus as a horizontal fungus ; porous, or 
punched, with lobes underneath. In 
the fourteenth edition of the *' Systema 
Katune," only twenty-one species are re- 
cited, eleven of which are parasitical and 
stemless, the rest are stipHated. FromB. 
igniarius is prepared the amadou, com- 
monly used on tne continent for tinder, 
to receive the spark struck from the 
steel by the flint, and the agaric for stop- 
ping haemorrhage in amputations, &c. 

BOLT, among builders, an iron fasten- 
ing fixed to doors and windows. I'hey 
are generally distinguished into three 
kinds, viz. plate, round, and spring bolts. 

Bolts, in gunnery, are of several sorts, 
as, 1. Transum bolts, that go between the 
cheeks of a gun-carriage, to strengthen 
the transums. 2. Prise bolts, the large 
knobs of iron on the cheeks of a carriage, 
which keep the hand-spike from sliding 
when it is poised up the breech of a 

K'ecc. 3. Traverse bolts, the two short 
>lts that, being put one in each end of a 
mortar carriage, serve to traverse her. 
4. Bracket bolu, the bolts that ro through 
the cheeks of a mortar, and by tne help pf 
quoins keep her fixed at the sriven ele- 
vation. And, 5. Bed bolts, the four bohs 
that fasten the brackets of a mortar to the 
bed. 

Bolts, in a ship, are iron pins, of which 
there are several sorts, according to their 
diff*erent make and uses. Such are, drive 
bohs, used to drive out others ; ray bolts, 
with jags or bariis on each side to keep 
them mmi flying out of their holes; 
clench bolts, which are clenched with 



rirettiiighaiiDneTS; forelock bolts, wfaidi 
have at the end a forelock of iron driv- 
en in, to keep them from starting back ; 
set bolti^ used for forcing the planks and 
bringing them close tos^ther ; fend or 
fenoer bolts, made with long and thick 
heads, and struck into the uttermost 
bends of the ship, to save her sides from 
bruises ; and ring bolts, used for bring- 
ing to of the planks, and those parts 
whereto are fastened the breeches and 
tackles of the guns. 

There are various inventions for driv- 
ing both into ships, and others for draw- 
ing them out ; we shall describe one by 
Mr. R. Phillips, for driving.copper bolts 
into ships, for which he receited the gold 
medal from the Society of Arts, &c. in tiie 
Adelphi. The instrument employed for 
driving the bolts consists of a h(^ow tube, 
formed from separated pieces of cast iron, 
which are placed upon the heads of each 
other, and firmly held thereto by iron cir- 
cles or rings over the joints of the tube : 
the lowest ring is pointed, to keep the 
tube steady upon the wood ; the hdu be- 
ing entered into the end of the hole bored 
in the wood of the ship, and completely 
covered bv the iron tube, is driven for- 
wards within the cylinder by an iron or 
steel punch placed against the head of the 
bolt, which punch is struck by a mall ; 
and as the bolt goes farther into the wood, 
part of the tube is unscrewed and taken 
off till the bohs are driven home into its 
place up to the head. 

The tubes are about five inches in cir« 
cumference,and will admit a boltof seven- 
eighths of an inch in diameter. 

Reference* te Plate, Life Boate, Uc. 

Fig. 4. A, the copper boh, with one 
end entered into the wood previous to fijc- 
ing the tube. 

B, a piece of timber or ship's ride, into 
which the bolt is intended to be driven. 

Fig. 5. C, C, C, C, the parts of the iron 
tube fiistened together, ready to be put 
on the bolt A. 

D, D, D, D, iron or brass rin^ with 
thumb screws placed over the joints of 
the tube, to hold them firm together. 

£, £, £, E, the thumb screws, which 
keep the rings and tube firm in their pro- 
per places. 

F, two points foimed on the lower ring ; 
they are to stick into the timber, and tQ 
enable the tube to be held firm in its 
place. 

Fig. 6. Shews the separation of the 
parts of the tube, which is effected by 
slackening the thumb screws and rings. 
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To put them together, )rou sfide the 
rings oVer the joints phu;ed as close ss 
posmble, then by tightening the thumb 
screws you will have them firm together, 
and may continue the tube to anv length, 
from one foot to whatever number is re- 
quired. 

Fig. 7. G, H, two steel punches or 
driflsy to be placed on the head of the 
copper bolt within the tube whilst driv. 
in^. The blow given upon the punch 
drives forward the bolt. The shortest of 
them should be used first, and when driv- 
en nearlv to its head ^ould be taken out 
of the tube, and the longer punch appHed 
in its place. 

BOLTONIA, in botany, so called in 
honour of Mr. James Bolton of HalHkx, a 
genus of the Syng^nesla Polygamia Su- 
perflua. Natural order of Compositx Op- 
positifoliae. Bssential character: calyx 
common subimbricate, with linear^scales ; 
corolla radiate ; germs compressed, ver* 
tical; down obscurely toothed, two-hom- 
ed; receptacle honey-combed. There 
are two species, viz. B. asteroides, ttar- 
wort-flowered boltonia; and B. glastifblia, 
glaucous-leaved bohonia. Both these are 
natives of America, and flower late in the 
autumn. 

BOMB, in artillery, a shell or hollow 
hall of cast iron, having a large vent, by 
which it is filled with gunpowder, and 
which is fitted with a fuze or hollow plug, 
to give fire by when thrown out of amor- 
tar^ &c. : about the time when the shell 
arrives at the intended place, the compo- 
sition in the pipe of the fuze sets fire to 
the powder m the shell, which blows it 
all in pieces, to the great annoyance of 
the enemy, by killing the people or firing 
the houses, &c. They are now common- 
ly called shells nmply in the English ar- 
tiBery. 

These shells or bombs are of various 
sizes, from that of 17 or 18 inches dia- 
meter downwards. The very large ones 
are not used by the English, that of 13 
inches diameter being the highest size 
now employed by them : the weight, di- 
mensions, and other circumstances of 
them, and the others downwards, are as 
in the following table. 



DbmeteroT 
tliedMiL 
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13 inch 

10 
8 
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Ibi. 

195 

89 

46 

■n 


n>. OB. 
9 4} 
414i 
2 3J 
1 IJ 
8 


II. OS. 

7 8 
3 4 
3 
14 
7 



Mr. MuOer gives die fiofloiriiig propor* 
don for all sheUs. Dividing tHe diameter 
of the mortar into 30 eqiud parts, then 
the other (timensions in sbths of that di- 
ameter will be thus : 

Diameter of the bore far mortar 30 
Diameter of the shell .... 29^ 
Diameter of the hollow sphere 21 
Thickneqs of metal at the fiize 

hole Si 

Thickness at the oppoMte part 5 
Diameter of the foze hole 4 

Weight of sheO empty .... .^d 
Weight of powder to fill it . . -^^f^d 

Where d denotes the cube of the £- 
ameter of the bore in inches. But shells 
have also lately been made vnth the me- 
tal idl of the same thickness quite around. 

In general, the windage ordiflTerence 
between the diameter of the shell and 
mortar is one-sixtieth of the latter; also 
the diameter of the hollow part of the 
shell is seven-tenths of the same. 

Bombs are thrown out of mortars or 
howitzers ; but they may also be thrown 
out of cannon ; and a veiy sinall sort are 
Uirown by the hand, which are called 
g^ranadoes. 

Bomb chett, a kind of chest filled usual- 
1y with bombs, sometimes only with gun- 
powder, placed under ^und, to tear and 
blow it up into the air with those who 
stand upon it It was formerly set on 
fire bv means of a saocisse fastened at one 
end, but is now much disused. 

Bomb ketch^ a small vessel, huih and 
strengthened with large beams for the 
use of mortars at sea. 

BOMBARD, a piece of ordnance an- 
ciently in use, excceeding^y short and 
thick, and with a very large mouth. 
There have been bombards which have 
thrown a ball of 300 pound weight They 
made use of cranes to load them. 

BOMBARDIER, a person employed 
about a mortar. His business is to drive 
the fuse, fix the shell, load and fire the 
mortar, and to work with the fire-workera 
on all sorts of fire-works, whether for war 
or recreation. 

BOMBARDMENT, is the ^t of as. 
sauhing a ci^ or fortress by throwing 
shells into it, in order to set it on fire, or 
otherwise demolish it. As one of the dP- 
fects of the shell results from its weight, 
it is never discharged as a ball from a 
cannon, that is, by pointing it at a certain 
object : the mortars in England are fixc^ 
at an elevation of 45^. 

BOMBARDO, a muacal instrument oC 
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the wmd kiad, nmeh the same n ^le 
bassoon, and used as a base to the haut- 
boy. 

BOMBASINE, a. name given to two 
sorts of stuffs, the one of silk, and the 
other, crossed, of cotton. 

BOMBAX, in botany, English tilk cot- 
ton, agenusofthe Monadelpliia Pol3ran- 
dria. Natural order of Cohunniferae; 
Blalvace ae, Jussieu. Essential character : 
calyx five-cleft ; stamina five or more ; 
capsule woody, five-celled, five-valved ; 
seeds woolly ; receptacle five-cornered. 
There are four spea^ of which we shall 
notice the B. ceiba as being the most in- 
teresting : it grows to a great size in both 
Indies i it is one of the tallest trees in 
those countries ; the wood is veiy light, 
and not much valued, except for canoes : 
their trunks are so large, as, when hol- 
lowed, to make very large ones. In Co- 
lumbus's fiffst voyage it was related, that 
a canoe was seen at the island of Cuba, 
made of one of these trees, which was 
ninety-five palms long^ of a proportional 
width, and capable of containing one hun- 
dred and fifty men. The canoes now made 
in Uie "West Indies from this tree fre- 
quently carry from fifteen to twenty hogs- 
heads of sugar, from six to twelve hun- 
dred weight each, the average about 
twenty-five tons burthen. When sawn 
into boards, and then well saturated with 
lime-water, the wood bears exposure to 
the weather many years ; it is also form- 
ed into laths for roofs, curing pots, and 
hogshead heading. When the tree de- 
ejays, it becomes a nest for the macaca 
beetle, the caterpillar of which, gutted 
and fried, is esteemed by many persons 
one of the greatest delicacies. 

BOMBIC acid, in chemistiy. The 
silk worm forms an acid liauor, which was 
supposed to be an acid or a peculiar na- 
ture, and accordingly received, in the 
new nomenclature, the name of bombic 
acid ; but Mr Murray thinks that this and 
some other acids formed by insects, as 
' that by the ant, which is named formic 
acid, are acetic acid slightly disguised. 

BOMBYUUS, in natural histOTy, a ge- 
nus of insects of the order Oiptera : the 
generic character is, mouth furnished 
with a vety long porrected, setaceous, 
bivalve trunk, composed of horizontal 
▼alves, including setaceous piercers. The 
insects of this genus have somewhat the 
appearance oi^the smidler kinds of hum- 
ble bees; thickly covered with erect 
downy hair : they fly with much rapidity, 
and may sometimes be observed to 
hang, as if suspended, over a flower, in 
the manner, or some of the spinges. 



WfA^ Yibntiiig ^leir wings, and darl- 
ing off on the least disturbance to a 
considerable distance. There are forty- 
eight species according to Gmelin. 
The .£qualis,in the spring and earfy 
summer, is often seen in gardens and 
fields : and is easily distinguished b^ its 
downy bee-like body, and its straight 
sharp-pointed proboscis. Its body is co- 
vered with cinereous hair, , and the 
wings are blackish along the whole length 
of the outer margin . The Pygmsus has 
the wing|8 half black, and the other half 
dotted with black : thorax brown, with 
a white base and tip : the abdomen haiiy, 
ferruginous : legs ^rru^nous : B. aureus 
is ludry ; thorax brown ; abdomen gold- 
en, from which it derives its name. It is 
found in Barbaiy. The head is covered 
with golden coloured hairs ; the sides of 
the thorax are lined with golden-coloured 
hairs ; abdomen with tufts of hairs ; 
wings brownish at the base, the tip whit- 
ish, with six black dots ; legs testaceous. 
This genus is separated into three divi- 
fflons,t»z. A. distin^she4 by two haiiy 
feelers : attennae united at the base : B. 
sucker with three incumbent bristles ; no 
feelers :attennz approximate : C. attenmt 
distant, the last joint subulate, and two 
feelers. 

BOMBYX. See Phalsita. 
hOSAJide9,oTBoKKjUk, among kw- 
yers, is as much as to say, such a thing 
was done really, without either fraud or 
deceit 

A man is said to possess anv thin|^ bo- 
na Jide, who is ignorant of that thing's 
being the property of another : on the 
contrary, he is said to possess a thing 
mala fide, who is coticious of its being the 
property of another. 

. BovA notabiUa, are such goods as a 
person dying has in another diocese be- 
sides that wherein he dies, amounting to 
the value of 5L atleast; in which case the 
will of the deceased must be proved, or 
administration granted in the court of the 
archbishop of the province, unless by 
composition or custom, any dioceses are 
authorised to do it, when rated at a greats 
er sum. 

BoHA patria, an assise of countrymen, 
or good neighbours, where twelve or 
more are chosen out of the country to 
pass upon an assise, being sworn judicial- 
ly in tne presence of the party. 

BOND, an obligatory instrument, or 
deed, in writing, where oy one binds him- 
setf to another to pay a certain sum of 
money or perform some certain acts; as 
that the obli|^ shall make a release, exe- 
cute a sufficient coQveyanceof his estate, 
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ttve ih€ oUlgec*haittle«» peifacm the 
•OTenants of a deed, 8io. 

A bond contain! an oblic^tion with a 
penalty, and acondition reneraU)r written 
nnder it, which txjtremy mentions the 
torn that is to be paid, or other thing to 
he performed, and to whom, with the li- 
mited time thereof; for which the obliga- 
tion is peremptorih^ binding. 

The condition of a bond mtist be to do 
something lawful; for if it be to perfbm 
an act matumin t^, as to kill a person, &c. 
it is void ; likewise bonds -not to use 
trades, &c. are unlawftil and void : so also 
are bonds made by compulsion, by in- 
fants, sndfeme coverU, &c. but if a drunk- 
en man voluntarily gives his bond, it shall 
bimlhim ; and a bond, though it be with- 
out any consideration, is binding. ^Vhere 
ft bond has no date, or a false one is in- 
serted therein, if it be sealed and deliver^ 
ed, it is a good bond : and a person shaU 
not be charged by any bond, though sign- 
ed and sealed, without delivery or words, 
or other thing, amounting to it. Notwith- 
standing a bond be made to pay money 
on the 30th of February, and there be 
no such day, the bond is good, and the 
money shall be paid presently. It is the 
same if no time is limited ; in that case 
it must be immediately paid, or in conve- 
nient time. 

If a bond be of twenty years standing, 

. and no demand is proved to be made 

thereon, or good cause shewn for so long 

forbearance, upon pleading the payment 

at the day, it shall be intended paid. 

BoifD, pott •Mf is one that becomes 
payable after the death of some person, 
whose name is specified in it. The life of 
a person being uncertain, the risk attach- 
ed to such bonds frees them from the 
shackles of the common law of usury. 

Boim, in carpentry, a term among 
workmen ; as, V> make good bond, means 
diat they should iasten the two or more 
piecestogether, either by tenanting, mor- 
tising, or dovetailing, &c. 

BONE. By bones are meant those hard, 
solid, well-known substanees, to which 
the firmness, shape, and stren^ of ani- 
mal bodies are owing; which m the lar- 
ger animals, farm as it were, the ^pround- 
work upon which aU the rest is built Ih 
man, in quadrupeds, and many other ani- 
mab, the bones are situated below the 
other parts, and scarcely ant of them are 
exposed to idew ; but shell-fish and snails 
have a hard covering on the outside of 
their bodies, evidently intended fbr d«- 
fence. 
' The boHes are the moift solid pait of 



TMr textaie W 
denae, at other times ceUular and porous, 
according to the ntuatioo of the bone. 
They are white, of a lameUar stracuire, 
and not flexible nor softened bjr heat 
Their specific gravity differs in different 
parts. That ofadult's teeth is 2,27: the 
specific gravity of children's teeth is 2.08. 
It must have been always known that 
hones are combustible, and ^at, when 
sufilcieptly burnt, they leave behind them 
a white porous substance, which is taste- 
less, absorbs water, and has the form of 
the original bone. The nature of this 
substance embarrassed the eariier che- 
mists. But in 1771, Scheele mentioned, in 
his dissertation on fluor spar, that the 
earthy part of bones is phosphate of 
lime. This discovery was the first and 
the great step towards a chemical know- 
ledge of the composition of bones. The 
component parts of bones are chiefly four; 
< namely, the earthy salts, fkt, gelatine, and 
cartilj^. The earthy salts may be ob- 
tained, either by calcining the bone to 
whiteness, or by steeping it for a sufficient 
length of time in acids. In the first case, 
the salts remain in the state of a brittle 
white substance ; in the second, they are 
dissolved, and ma^ be thrown down by 
the proper precipitants. These earthy 
salts are four in number : 1. Phosphate 
of lime, which constitutes by fiu* the 
greatest part of the whole. 2. Carbonate 
of lime. 3. Phosphate of magnesia, lately 
discovered by Fourcroy and Vauquelin. 
It occurs in the bones of all the inferior 
animals examined by these indefatigable 
chemists, but could not be detected in 
human bones. A-. Sulphate of lime, de- 
tected by Mr. Hatch ett in a very minute 
proportion. The proportion of fat con- 
tained in bones is various. By breaking 
bones in small pieces, and boiling them for 
some time in water, Mr. Proust obtain- 
ed their fat swimming on the surface of 
the liquid. It weighed, he says, on^ 
fourth of the weight of the bones employ- 
ed. This proportion appears excessive, * 
andean scarcely be accounted for, without 
supposing that the&t still retained water. 
Hie gelatine is separated by the same 
means as the fat^ by breaking the bones 
in pieces, and boiling them long enough ia 
water. The water dissolves the gelatine, 
•ad gpelatinises when sufficiently conoen- 
trat^ Hence the importance of bones 
in making portable soups, the basis of 
which is concrete gelatine, and likewise 
in nuking giue. When bones are de- 
prived of their gelatine by boiling them in 
wstsr, and of their earthy site bgr steep- 
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mat them in diluted ackis, tbere reiMunsa 
soft white elastic substance, possessing 
.the figure of the bones, and known by the 
name of cartilage. Fitim the experiroents 
of Hatchetty it appears that this substance 
has the properties of coagulated albumen. 
This cartilaginous substance is the por- 
tion of the bone first formed. Hence the 
softness of these parts at first. The 
phosphate of lime is afterwards mdually 
deposited, and gives the bone the requi- 
site firmness. The gelatine and fat, es- 
pecially the first, give the bone the re- 
?[aisite degree of toughness and strength ; 
or when mey are removed, the bone be- 
comes brittle. The relative proportion of 
phosphate of lime and cartilage diiferex- 
ceedmgly in different bones and in differ- 
ent animals. Ox bones, according to the 
analysis of Fourcroy and Yauqueun, are 
composed of 

Solid gelatine .... 51 
Phosphate of lime . . . 37.7 
Carbonate of lime ... 10 
Phosphate of magneaa . 1.3 

100.0 

See Anatoxt. 

^ BONIS non amovetidia, in law, is a writ 
directed to the sheriffs of London, &c. 
charging them, that a person, against 
whom judgment is obtained, and prose- 
cuting a writ of erl^r, be not suffered to 
remove his goods until the error is deter- 
mined. 

BONNET, in fortification, a small work, 
consistiiig of two faces, having only a 
parapet with two rows of paiisadoes, 
of about ten or twelve feet distance: 
it is generally raised before the saliant 
angle of the counterscarp, and has a com- 
munication with the covered way, by a 
trench cut through the glacis and paiisa- 
does on each side. 

BuNXfiT, in the sea^language, denotes 
an addition to a sail : thus they say, lace 
on the bonnet, or shake off the bonnet. 

BONNETiA, in botany, so called in 
honour of M. Charles Bonnet, a genus of 
the Polyandria Monogynia class and or- 
der. Essential character: calyx ^ve 
parted, two-parts larger; corol five-pe- 
taUed, three smaller upright, two longer 
declinate } capsules oblonr, Uiree-celled, 
three-valved, many seeded. There is 
only one species, vix. B. mahuria, gi*ow8 
in marshy places in Cayenne and Guiana, 
» tree about fifteen feet high, branching 
chiefly towards the toi). The flowers are 
borne on terminal spikes, and are of a 
piiipl^«olour. 



BONTIA, in botany, so called from H- 
cobus Bontius, a genus of the Didynamia 
Angiospermia class and order. Natural 
order of Personatx. Essential charac- 
ter : calyx five-parted; corol t\ko-lippcd; 
lower hp three-parted, re volute ; drupe 
ovate, one-seeded, with the end oblique. 
There is but one species, viz, B. daph- 
noides, the leaves of which are thick and 
rather stiff, veiy smooth and green on 
both sides ; corolla yellowish, with a line 
of dusky purple along the middle of the 
lower lip ; birds grow fat upon the finiits, 
but unless the entrails are taken out as 
soon as the bird is killed, it becomes too 
bitter to be eaten. 

BOOK, tider, the composition of a man 
of wit and learning, designed to commu- 
nicate somewhat he has invented, experi- 
enced, or collected, to the public, and 
thence to posterity; being witnal of acom- 
petent length to make a volume. 

In this sense, a book is distinguished 
from a pamphlet, by its greater length : 
and from a tome or volume, by its con- 
taining the whole writing. According to 
the ancients, a bookdifferedfrom an epis- 
tle, not only in bulk, but in thiit the latter 
was folded^ and the former rolled up; 
not but that there are divers ancient books 
now extant, under the names of epist^. 

By 8 Anne, c. 19, the author of any 
book, and his assigns, shall have the sole 
liberty of printing and reprinting the 
aame for fourteen years, to coomience 
from the day of the first publication there- 
of, and no longer ; except that^ if the au- 
thor be living at the expiration of the 
said term, the sole copyright shall return 
to him for other fourteen years: and if 
any other person shall print, or import, 
or shall sell or expose it to sale, he sh^ 
forfeit the same, and also one penny for 
every sheet thereof found in his posses- 
sion. But this shall not expose any per- 
son to the sjaid forfeitures, unless the ti- 
tle thereof shall be entered in the regis- 
ter book of the Company of Stationers. 

By statute, eleven copies of each book, 
on the best paper, shall, before publica- 
tion, be delivered to the warehouse-keep- 
er of the Company of Stationers, for the use 
of the Royal Library, the libraries of the 
two universities in England, the four imi- 
yersities in Scotland, the library of Sion 
College, the library belonging to the tJol- 
lege m Advocates m Edinburgh, the libra- 
ry of Trini^ College, Dublin, and the 
King's Inn, Dublin, on pain of forfeiting 
the value thereof, and also five pounds. 

By Stat 34 Geo. III. c. 20, and 41 Geo. 
UI. c. 107, personiB importii^ for sale. 
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books first printed within the unltedkiii^ 
doni, and reprinted in any other, su^ 
books shall be seized and foifeited ; and 
every person so exposing such books to 
sale, for evety such offence, shall forfeit 
the sum of ten pounds. The penalties 
not to extend to books not having been 
printed for twenty years. 

By the act of union, 40 Geo. III. c. 67, 
aU prohibitions and bounties on the ex- 
port of articles (the produce and ma- 
nufacture of either country) to the other 
shall cease ; and a countervaihng duty of 
two-^nce for every pound weight avoir- 
dupois of books, bound or unbound, and 
of maps or prints, imported into Great 
Britam directly from Ireland, or which 
shall be imported into Ireland from Great 
Britain, is substituted. 

Books, materiiik rf. Several sorts of 
materials were used formerly in making 
books : plates of lead and copper, the 
bark of trees, bricks, stone, and wood, 
were the first materials employed to en- 
grave such things upon, as men were 
willing to have transmitted to posterity. 
Josephus speaks of two columns, the one 
of stone, the other of brick, on which the 
childbren <^ Seth wrote their inventions 
and astronomical discoveries: Porphyry 
makes mention of some pillars, preserved 
in Crete, on which the ceremonies prac- 
tised by the Corybantes in their sacrifices 
were recorded: Hesiod's works were 
originally written upon tables of lead, 
and deposited in the temple of the Mu- 
ses, in Boeotia : the ten commandments, 
delivered to Moses, were written upon 
stone ; and Solon's laws upon wooden 
planks. Tables ofwood, box, and ivoiy, 
were common among the ancients: when 
of wood, they were frequently covered 
with wax, that people might write on 
them with more ease, or blot out what 
they had written. The leaves of the 
palm-tree were afterwards used instead 
of wooden planks, and the finest and thin- 
nest part or the baric of such trees, ss the 
lime, the ash, the maple, and the elm ; 
from hence comes the word Uker, which 
signifies the inner bark of the trees; and 
as these barks were rolled up, in order to 
be removed with greater ease, these rolls 
were called vohtmetif a volume ; a name 
afterwards given to the like rolls of paper 
orparchment 

Thus we find books were first written 
on stones, witness the decalogue given to 
Moses : then on the parts of plaots, as 
leaves, chiefly of the pabn-tree ; the rind 
and bark, especially of the tilia, or phi- 
Ijrrea, an^ the Egyptian papynii. Byde- 



gfoes, wax,Ol«i)eadiot, wereiBttodaced, 
especially the skins of goats and sheep, 
of which, at length, parchment was pre* 
pared: then lead came into use; ala* 
linen, silk, horn, and lastly, paper itselfl 

BooKs,/orm s/t The first books were 
in the form of blocks and tables : but as 
flexible matter came to be wrote on, they 
found it more convenient. to make their 
books in the form of rolls: these were 
composed of several sheets fastened to 
each other, and rolled upon a stick, or 
umbilicus; the whole msking a lund of 
column, or cjriinder, which was to be ma^ 
na^d by the umbilicus as a handle, it 
bem^ reputed a crime to take holdof tUe 
roll Itself: the outside -of the volume was 
called frims,' the ends of the umbilicus, 
comua, horns, which were usually carved, 
and adorned with silver, ivoiy, or even 
gold aiKl precious stones; the title nrA. 
A«C<^, was struck on the outside ; the 
whole volume, when extended^ ma^t 
make a yard and a half wide^ a^d fifty 
long. The form which obtains among us 
is the square, composed of separale 
leaves; which was also known, thougb 
little used, by the ancients. 

Books, in a mercantile sense, or BeoK- 
keffm%gt the several registers wherein 
merc£nts and other deuers keep their 
accounts. 

A merchant's books should exhibit the 
true state of his affairs. They shouki 
shew the particularsuccessof e»ch tnos- 
action, as well as the general result of the 
whole ; and shouki be so arranged, as to 
aflbrd correct and ready information upon 
every subject for which they may be con- 
sulted. 

Merchant's books are kept either by 
single, or according to the method of 
double entiy. They who keep them in 
the former method have occasion for 
few books, as a journal, or day-book s 
and a ledger, or post-book: the fiumer, 
to write all the articles following each 
other as they occur in the course of their 
business ; and the other to draw out the 
accounts of all the debtors and creditors 
on the journal. This method is only pro- 
per for retail dealers, or at least for tim^ 
derswho have but very little business: 
but as for wholesale dealers, and great 
merchants, who keep their books accord- 
ing to the double entiy, or Italian me- 
thod, as u now most commonly done, their 
business requires several other books* the 
usefulness of which will be se«i mm 
what follows. 

The most considerable books, accosd- 
ing to the method of double entty, are. 
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tfce traste-b'ook, ^le journal, arid the' 
ledger; but besidef ttiiese^ three, which 
■re absohiteljr neceMaiy, theretfre several 
&ken, to tlie nnmber of thirteen, or even 
more, caBed subservient, or' anxilhirf 
ko6k%*whkh are used in prooortion to 
tiie business a fnaon has, or to tne nature 
of the busineia a man carries on. These 
books are. Hie cash-bOok, the debt- 
book, the book of numerdl^ the book of 
tnroices, the book of accounts current, 
the bode of conmtoions, orders, or ad- 
fioesyScc 

The wute-bo^t mi^r be defined a regls^ 
Itl*, containing anMnr^ilory of a lAeN 
dttnt^'eflRDttsand-debtSi with^adhtinct 
record bf all hia trtnsaction^-tAd deai- 
iigs, in a way of trade, related in a plain 
simple atyia, and hi<merof time as they 
itcceed one another. 

The waAe4iook opew with the invent 
tof7,whi«b'coiisiats of twoparta; first, 
^eitets, llkat i6» the money a metchant 
hasky hin, the goods he has in hand, hia 
pMtof dripsy hoiiBe8,fiu*tn8, &c. witii the 
diilidite to himf tfaue second part of the 
iflv«ntQfy is the debts due by him to 
•dkOBs the difference between whtdi 
aad the effects is what the merchants 
oaHneatstodc When a nan begins the 
world, and ilrst sets up to trade, the in- 
ventofy is to be gathered ftom a survey 
•f tl» partiodlars that make up his real 
estate; but ever after is to be collected 
ftom iike balance of his dd Isooks, and 
canted to the new. * 

Alter the inventory is fairly related in 
the waate<book, the transactions of trade 
come next to be entered down ; which is 
ada^ task, to bepefformed as they oc- 
cur* The narratrre ought to exhilnt 
tiansaetions, with all the circomatances 
necessary to be known, and no more. It 
should contain the names of persons with 
iHuMn the merchant deals up<m trust, the 
conditions ofbargainB, the terms of pay- 
ment, the ooantity, aualtty, and prices of 
foeds, wim every thing that serves to 
BU^e the record distinct, and notfainc^ 
dae. The waste4>ook, if no subsidiaiy 
hooka are kept, should contahi a record 
oi all the merchant's transactions and 
deidiiMpa in the way of trade ; and that 
Bot on^ of such as are properly andpurely 
mercantile, but of every occurrence that 
aHeeta hia stock, so as to impair or in- 
crease it, su^ as private expences, ser- 
fnntafees, house^rents, monej^ gained. Sec 

The joumaly or dajf-bookt is the book 
wfaerdn the transactions recorded in the 
waate-book are prepared to be carried to 
the ledger, by havinff thehr proper debt- 
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ors and creditors ascertained and pomtfed 
trat : whence it may be observed, that the 
great design of the journal is to prevent 
errors in' the ledger : agwn, after the 
ledger is filled up, the journal facilitates 
the work required in revising and cor- 
recting it; for first the waste-book and 
journal are compared, and then the jour- 
nal and ledger; whereas, to revise the 
ledger imroediateTy from the waste.book 
womd be a matter of no leas difficulty, 
than to form it without the help of a jour- 
nal: histly, the journal is deigned as a 
fiurreoord of a merchant's business; for 
neither of the two other books can serve 
this purpose ; not the ledgper, by reason 
of the order that obtains in it, ana also on 
account of its brevity, being little more 
than a large index: nor can the waste- 
book answer this design, as it can neither 
be fair nor uniform, rtor very accurate, 
being commonly written by different 
hands, and in time of business. Hence it 
is, that in case of differences between a 
merchant and his dealers, the journal is 
the book commonly called for, and in- 
spected by a civil judge. 

In the journal, persons and things are 
charged debtors to other persons and 
things as creditors; and in tnis it agrees 
with the l^jger, where the same s^le is 
used, but ditrers from it as to forms and 
order; so that it agrees with the waste- 
book in those very things where it differs 
fram the ledger; and on the other hand» 
it agrees with the latter in the veiy point 
wherein it differs from the former. 

It may be observed, that every case or 
example of the waste-book, when enter- 
ed into the journal, is caDed a journal 
post, or entrance ; thus the examples 
abdve make three direct posts. 

Accounts in the ledger consist of two 
parts, which in their own nature are di- 
rectiy opposed to, and the reverse of one 
another, and are therefore set fronting^ 
one another, and on opposite sides of the 
same folio. Thus all the articles of the 
money received go to the left ude <»f the 
cash account ; and all the articles or sums 
laid out are carried to the right In like 
manner the purchase of goods is posted 
to the left due of the accounts of the said 
goods, and the sale or disposal of them to 
tberight 

Transactions of trade^ or cases of the 
waste-book, are 4dso made up of two 
parts, which belong to different accounts^ 
and to opposite sides of the ledger, e. g. 
If goods are bought for ready money, the 
two parts are, the goods received, and the 
money delivered; the fbxmer of which 

6ff 



Digitized by 



Google 



BOOKS, 



fifoes to the left side of the accooBt of 
the said goods. Mid the Utter to the right 
■ide of the cash account 

The two parts in any case in the waste- 
book, when posted to the Journal, art 
denominated the one the debtor, tbe 
other the creditor, of that post ; and when 
oarried from thence to tne ledger, the 
debtor, or debtor part, is entered upon 
the left side (hence called the debtor 
side) of its own account, where H is 
chai^d debtor to the creditor put: 
again, the creditor^ or creator part, is 
posted to the right side, or dreditor side 
of its account, and made creditor by the 
debtor part. Hence Italian book-keeping 
is said to be a method of keeping accounts 
by double entiy, because eveiy single case 
of the wsste-book requires at least two en- 
trances in Uie ledger, viz. one for the deb- 
tor, and another for the creditor. 

From what has been said, it is evident 
that the tenns debtor and creditor are 
nothing more than marks or characteris- 
tics stamped upon the different parts of 
timnsactions in the jounud, expreanng 
the relation of these parts to one another, 
sjnd shewing to which side of their re- 
spective accounts in the ledger they are 
to be carried. 

Having thus far exphuned die meaning 
of the terms debtor and creditor, we sbau 
now proceed to the ledger, or principal 
book of accounts. 

Of the ledger. The ledger is the priiw 
cipalbook, wherein all the several arti^ 
cles of each particular account, that He 
scattered in other books, according to 
their dates, are collected and placed to- 
gether in spaces allotted for them, in 
such a manner, that the opposite parts of 
eveiy account are directly set fronting 
one another^ on opposite sides of the 
ssme folio. 

The ledger's folios are divided into 
spaces for containing the accounts, on the 
head of which are MTitten the tities of 
the accounts, marked Dr. on the left hand 
page, and Cr. on the right: below which 
stand the articles, with the word 7\) pre- 
fixed on the Dr. side, and the word £y 
on the Cr. side ; and upon the max^n 
are recorded the dates of the articles, in 
two small columns allotted for that pur- 
pose. The money columns are the same 
as in other books ; before them stand the 
fi>lio column, which c<]totains figures, di- 
recting to the folio where the corres- 
ponding ledger-entrance of each article 
IS made ; for every thing is twice entered 
in the ledger, viz. on tiie Dr. side of one 
account and again on the Cr. side of 
some other accoont; so that the figuKB 



mtituafl^ refer from we omb Ii^vh Mhcif^ 
and are of use hi examlnisg ^ kigai. 
Besides these cohiaiB^ there aiust be 
kept in all a e co t m ts, wlwte mmber.tteft* 
sure, weight, or distinctton of m^bs^ ii 
considered, infter cdhmns, tB^metiUm 
qusatity} endibrtiie tesc^lodiiig ntf 
account in the ledgeiv it fcse att a^h»- 
bet, or index, wlioein am wiillett ^m 
titles of all Bceoimti, wilMke mmher el* 
tlie folio where lliey «t*nd. 

B^AeledferitfiMt^fitmikd^vriml 
1. Turn to t&e index, and see -Wtkdlkiap 
the Dr. of the jeiinial-:post t« be tms- 
potted be ymtttm there ; 'it iiot, ins is t 
k under its moptr letter, ^Mi tlit mm^ 
ber of the fwo to which it b te<be ctt- 
ried. 2. Hffvhig dMiiguidied tlic B». 
and the Cr. sides, aselrMdhf directed, se- 
cording the dates, complete the entiy in 
one fine, by ghring ««hefft hcnt siftiiesie- 
tdre and terms of ^c tiensectioa, ca»^ 
ing the sum to the inoiiey ebiu«^ and 
inserting the quanti^, If it be an 
of goods, Ice. in the inner c n l tiniiiB ^ 
the referring figuse in Hat fidio ooli 
3. Turn next to the Cr. of the jonnsd- 
post, and proeeed in tlie sane manner 
with it, bith in the index and Mgeri 
with this dJARsvenoe only, llntt^M enCiy 
is to be made on the Cr. side, and tke 
word By prefixed to it 4. Tlie post be- 
ing thus entered in the ledger, retan in 
the journal, and on the margin mark tiie 
fbUos of the aoceimts, with the faiki of 
the Dr. above, and the folio of tlieO. 
below, and a small line between 'dMaai 

thus|. These maigiDal niunberi of thfi 

journal are a kind of Mex to tiMledger, 
and are of use in exssnining the booke, 
and on other occasions. 5. In opeel% 
the accounts in the ledeer, foUow tkt #N 
der of the Journal; that i8» berhodi^ 
with ^e first jouiMd-poit, tllow the ftat 
space in the ledger lor the Dr. ef f^ tke 
next for the Cr. the third for Hie Ik*, of 
1^ following post, if it be tMit the etfnn 
with some of those ah>eadr epMied* end 
so on tin the whole Jonmal be trsnffMM* 
ed ; and supposing that, tlnongfa tnnd- 
reitency, some fmmer space has been 
jdlowed too htFge, you sre not to gobnck 
to subdivide it, in order to erect sa o H ier 
account in it 

^ Though these ru3es sre formed for ahn* 
pie posts, where there is but one Dr «id 
one Cr. yet they may be et^ sp^Qed 
to eompfex onetf. 

Cask h99k. This is the most impoiUnfc 
of the anxilisr^ books. It is so tille^ 
becanse it contains, in debtor and cr e dh o i v 
all the cash that comes in and goen 4nX^ 



Digitized by 



Google 



BOO 



ftOO 



o(«M«ri^nit^ stodc* The itcvp^m 
the debtor^a suki tbe peivoik* of whom 
lIL. WM jecelved, on what* and on who«e 
aMooBt, and m what apc^cii; ; and the 
pajneate on tb^ creditor's side ; meiiP 
tiosdosaiso tlie specie, the fessons of the 
fmymeaAM, to wMOf andler what account 
my are made. 

A»k9 9/debt9, or paymenU, isaboo^In 
, whiokis widtten dtown the day on which 
aUsumsbeoomedue, eithev to bereceir- 
«d or pM^ by bitts of exchaoge, notes of 
hand* meschandiaes botight or aold» or 
4rtherwise. By comparing receipts and 
]»yBBents» one may, in time, provide the 
MweMMy ^lads for payments, b^ getting 
the bills, notes, &c. due to bet piua, or by 
taking other precautions. 

Mtik ^ fmmr99^ or -wareo. This book 
b JMt, in order to know easily all the 
-oserqiiaBdises that are lodged in the ware- 
hwwn, these that are takea out of it, and 
<ifceaa that remain therein. 

Aok i(f MMMMSf . This book is kept, to 
pmwerwm the journal from erasures, which 
are tt]iaw>idab]e in dn^wing up the ae* 
oottnta of invoices oC the several mer* 
c handis ea received^ sent out, or sold ; 
wherem one is obliged to enter vexy mi^ 
JMite partionlart. H is also designed to 
render thoae invoiees easier to uid than 
lh«^ean be in.tho waste-book,orjoamaL 

JBas^ ^ nccmmto cmreia. This book 
aerveate drawiip the accounts which are 
ta be seMi to covrespondents, in order to 
■attle ikiam in concert, before they are 
bttlaoeed in the ledger i it is properly a 
dtmficate oC the accounta current, which 
is kept to have recourse to occasionaUy. 

The other mercaotile books, as me 
book of eomraiasiona, ordera, or advices i 
tbe hook o€ acceptances of bills of ex. 
•hsoge; the book of remittances; the 
book of eiq>enses $ the copy4iook of let- 
tara; the book of postage; the ship- 
hooka ; and the booc of work-men ; re* 
qoire no deecription. To these may be 
added othera, wlach depend on the great- 
er or lesser accuracy of the mercnanta 
^nd bankers, and on the several kinds of 
trade carried on by particular dealers. 

BaoK^bindmff, the art of gathering and 
sewinp^ toother the sheets cSf a book, and, 
covering it with aback, &c. It is per- 
formed thus : the leaves are first folded 
with a fokling-stick, and laid over each 
other in the order of the signatures i 
then beaten on a stone ^tha hammer, to 
make them smooth, and open well, and 
aflerwards preaaad. While in the press 
th^are sewed upon bands, which are 
pieees of cord or peck thread j six 
nandi-ta a folio btakt mve-to a <iuarto>oo» 



tave^ &C. %hidb U done by drawings 
thread through the middle ofeach aheet^ 
and giving it a turn round each band, be« 
mnmng with the first, and proceeding to 
tke last After this the books are glued, 
and the bands opened and scraped, for 
the better fixing the paste-boaros ; the 
back is turned with a nammer, and the 
book fixed in a press between two boards^ 
in order to make a groove for fixing the 
pasteboards : these being applied, holes 
are made for fixing them to the book, 
which is pressed a third time. Then the 
book is at last put to the cutting-preas^ 
betwixt two boards, the one lying even 
with the press for the knife to run upon; 
the other above it, for the knife to run 
against : after which the paste-boards are 
squared. 

The next operation is the sprinkling 
the leaves of the book, which is done 
by dipping a brush into vermilion and 
sap-green, holding the brush in one hand, 
and spreading the hiur with the other : 
by wnich motion the edges of the leaves 
are sprinkled in a regular manner, with- 
out any spots being bigger than the 
others. 

Then remains the covers, which are 
either of calf^^kin, or of sheep-skin; 
these being moistened in water, are cut 
out to the aize of the book, then smeared 
over with paste made of wheat fidur, and 
afterwards stretched over the paste- 
board, on the outside, and doubled over 
the edges withinaide ; after having fiiat 
taken oflP the four angles, and indented 
and platted the cover at the head-band : 
which done, the book ia covered, and 
bound firmly between two bands, and 
then set to drv. Aflerwards it is washed 
over with a uttle paste and water, and 
then sprinkled fine with a brush, unless 
it should be marbled, when the spKitt 
are to be made larger, by mixinsr the ink 
with vitriol. After thia the book is glar- 
ed twice, with the white of an egjf beat> 
ei^ and at last polished with a polishing- 
iron passed hot over the glazed cover. 

BOOKSELLER, one who trades in 
books, whether he prints them himself^ 
or gives them to be printed by others. 

Booksellers kre in many places ranked 
among the members of universities, and 
entitled to the privilege of students, as at 
Tubingen, Saltsburg, and Paria, where 
they have always been distinguished IVom 
the vulgar and mechanical traders, and 
exempted from divers taxes and imposi^^ 
tions laid upon other companies. 

The* traffic of books was anciently veiy 
inconsiderable, in so muchy that the book* 
merchants, both of England, France^ tni 
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^paiiit and other countries were tUstin* 
\giiished by the appellation of stAtiooMa* 
as having no shops, but only stalls and 
stands In the streets. During this stat9» 
the civil magistrates took little notice of 
*the booksellers, leaving tlie governmeat 
of them to the universities, to whom they 
were supposed more immediate retain- 
ers ; who accordingly gave them laws and 
regulations, fixed prices on their b6ok«, 
' examined their correctness, and punished 
them at discretion. 

But when, by the invention of printing 
books and booksellers began to multiply, 
it became a matter of more consequence, 
and the sovereigns took the direction of 
them into their own hands ; jriving them 
new statutes, appointing officers to fix 
prices, and g^nuit licences, privileges, 
«c. Authors frequently complain of the 
arts of booksellers. Lord Shaftsbuiy 
gives us the process of a literary contro- 
versy blown up by the booksellers. The 
pubhcation of books depends much on the 
taste and disposition ot booksellers. A- 
mong the German writers, we find per- 
petual complaints of the difficulty of pro- 
curing booksellers : many are forced to 
travel to the book fairs at Frankfort or 
Leipsic, to find booksellers to undertake 
the impression of their works. 

BOOM, in the sea language, a long 
piece of timber, with which the clue H 
the studding-sail is ^read out : and some- 
times the boom is used to spread or boom 
ou^the clue of the mainsail. 

Boom denotes also a cable stretched 
athwart the mouth of a river or harbouiv 
with yards, topmasts, battling or spars of 
wood lashed to it, to prevent an enemy's 
coming in. 

BOOPIS, in botany, bulTa eye, a genus 
of the Syngenesis Scgregata class and or- 
der. Calyx one-leaved, many parted* 
many-flowered ; florets tubular ; recep- 
tacle chaffy ; seeds each involved in its 
proper calycle, and crowned with its per- 
manent teeth. Two species . 

BOOT toppling, in naval affairs, signifies 
the operation of scraping off^ the grass, 
i^me, shells, &c. which adhere to the 
bottom of the ship, near the surface of 
the water, and daubing it over with a 
inixture of tall*w, sulphur, and fesm ; it 
is chiefly performed where there is no 
dock or c^er commodious situation for 
careening, or wen the hurry of a voy- 
age renders it inconvenient to have the 
whole bottom cleansed. 

Bo«T tree, or Boor latt, an instrument 
uaed by shoemakers to widen the leg of 
a boot It is a wooden cylinder slit into 
two p«rt8, between whicl^ when it is put 



iuto the boot, thejrctetre bfmmmhfismt. 
.wedge or quoin. 

. . BOOT£S» a coQstellaUtm of the nor- 
thern hemisphere, ooiwistiiig of S3 fltaM» 
according to Ptolemy's catalogue ; and of 
45, in Mr. FlanAstead*s catalogue: 

BOIUCICaodL See Bobax. 

BORAGO, in botany, a genusjof the 
Pentandria Monogynia class aad order. 
Natural order of Aq>enefoliK. Essential , 
character : corolla rotated ; throat closed 
with rays. There are five species. B. of- 
ficinalis, common bo«Bge» is rou^ with 
white stiff* prickly hairs ; caljrx divided tf 
the veiy base, as is also the coro&a, bQt 
it falls off* in one piece ; tube vciy shoct 
and white ; segments acute. The com- 
mon colour of Uie corc^ is bhie ; but If. 
varies to flesh-coloured and white. It is 
a biennial plant, flowering ^m Hay td 
August Borage was. foimeriy in grea^ 
request, being reckoned one <a the four 
coraial flowers. The whole herb is 8ue» 
culent and mucilaginous^ having a fiint 
smell when bruised. The juice affords e 
tme nitre. This plant came originally 
from Aleppo. 

BORASSUS, in botany, a genus of 
plants, the charactevs of which «re not 
well ascertained. Class Appendix Pafanji^ 
linnxus. Essential character t coroDa 
three-parted ; male stamina six ; feiaafe 
styles three ; drupe tliree-seeded. lliere 
b but one species, with its varieties, vix. 
B. flabelli&rmis, has a dark^coloured 
bark ; the wood ,is a dark-brownish red| 
and has a soft pith in the middle ; fronds 
decussate on the top of the trunk ; stipe 
near six feet in length* flat, and a fittle 
hollow, with rough spines akmg the 
edges ; bdow, near a span in breadth i 
above, not more than a palm ; the lesf 
part is large, and folded like a fan or tun<* 
brella, for which purpose it is used The 
male and female nowers are on different 
trees, which have been con^dered as dis- 
tinct species. This tree is from twenty, 
five to thirty feet in height, two feet thick 
at bottom and one at top. The fruit is ss 
large as a child's head. Wine and sugar 
are made from the sap of this palm. It ^ 
a native of Ceylon, the coast of Coroman- 
del, Java, &c. 

BORATES, salts formed with the bora- 
cic acid See the next article. 

BORAX, in chemistiy, is a name given 
to a species of white Mlt much used by 
various artists. Its use in soldering me- 
tals appears to have been known to Affri- 
cola. Borax is found mixed with other 
substances in Thibet It seems to exist 
in some lands adjacent to lakes, ftom 
which it is extractc^d by watei^ and dor 
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^pQllted m those lakes; whence, in sum. 
j&er, when the water is sluiHow, it is e3C- 
tracted and carried off in large lumps^ 
•fiometimes the water in these lakes is ad- 
loitted into reservoirs, at the bottom of 
which, when the water is exhaled by the 
flommer'a heat, this salt is found. Hence 
it is carried to the East Indies, where it 
is in some measure purified and crystal- 
lized; in this state it comes to Europe, 
and is called tineal. In other parts of 
Hkibet, it seems, by accounts received 
'torn China, they dig^ it out of the ground 
at the depth of about two yards, where 
they find it in smaller crvstalline masses. 

Borax, or sttb-borate of soda. Thissalt^ 
tbe only one of the borates which has 
been accurately examined, is supposed to 
have been known to the ancients, and to 
be the substance denominated chrysocdl- 
la by PHny. At uhj rate, it is mentioned 
>y Geber as early as the ninth centuiy, 
under the name of borax. Its compod- 
iion was first pointed out by GeoffVoy, in 
1732, and Baron, in 1748. Bergman de- 
monstrated that it has an excess of base, 
and is therefore in the state of a sub-bo- 
sate. 

Borax, purified, may be obtained ciys- 
tdhzed in hexangular prisms, of which 
two sides are much broader than the re- 
mainder, and terminated by triangular 
ppwmda ; it 18 of a white colour : its spe- 
cific gravity is 1.740 : it converts vegeta- 
ble blues to ^en : its taste is styptic 
and alkaline ; it is soluble in twenty times 
Its weight of water, of the temperature of 
60^, and six times its weirht of boiling 
water: when exposed to the air it efflo- 
lesbes riowly and stightty : when heated, 
it swells, loses about four-tenths of its 
.weight, becomes ropy, and then assumes 
the form of a light, porous, and very fria- 
ble mass, known by the name of calcined 
borax; in a strong heat it melts into a 
transparent ^lass still soluble in water. 
•When two pieces of borax are struck to- 
gether in the dark, a flash of light is emit- 
ted. This sah, according to Bergman, is 
€oiiq>osedof 

Acid . . '. 39 
Soda ... 17 
Water . . 44 

100 

Thongfa borax has been in common qse 
to nearfy three centuries, it was only in 
1703 that Homberg, by distilling a mix- 
tore of borax and green vitriol, discover- 
td the boracic acid. He called it narco- 
% urtedMiTe s^firqm anotionof bii 
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that it possessed the properties indicated 
by these names. Gecmroy afterwards dis- 
covered, that borax contained soda; and, 
at last. Baron proved, by a number of ex- 
periments, that borax is composed of bo- 
racic acid and soda; that it may be re- 
produced by combining these two sub- 
stances; and that therefore the boracic 
acid is not formed during the decompo- 
sition of borax, as former chemists had 
imagined, but is a "peculiar substance, 
which pre-existed in that salt This acid, 
for purposes of experiment, is obtained 
from the purified borax of commerce, by 
one of the following processes : 1. To a 
solution of borax in boiling water, add 
half its weight of sulphuric acid, previ- 
oiisly diluted with an equal quantity of 
water. Evaporate the solution a little ; 
and on coohn^, shining; scaly crystals 
will appear, which connst of boracic acid. 
Let them be well washed with distilled 
water, and dried on fihering papei^ 2. 
Let any (Quantity of borax be put into a 
retort, with hafr its weight of sulphuric 
acid, and half its weight of water. Bo- 
rAcic acid may be obtained by distillation^ 
and may be purified by washing in water, 
&c. as before. Boracic acid has Uie fol- 
lowing qiudities: 1. It has a sohd form, 
is destitute of smell, and neariy so of 
taste: 2. It fiises, when heated, and loses 
its water of crystallization. If the heat 
be increased suddenly, before it has loai 
its water of crystallization, it 8ubUm.es ; 
but, otherwise, it melts into a glass, which 
is permanent in the strongest fire : 3. It 
is soluble in twelve parts of cold water, 
and in three or four of boiling water : 4. 
This solution reddens veget^Ie blue co- 
lours, and effervesces with alkaUne car- 
bonates : 5. It is soluble in alcohol, and 
the solution bums with a beautiful green 
fiame: 6. It combines with alkalies mu! 
earths; but the only important combina- 
tion which it forms is with soda. 

BORBONIA, in botany, so called from 
Gaston Bourbon ; agehus of the Diadel- 
phia Decandria class and order. Natural 
order of Papilionaceae or Leguminosar. 
Essential character: calyx acuminate, 
spiny; stigma emaiginate ; legume me- 
cronate. There are six species. B. en. 
cifolia, is a small subvillose shrub, with v 
small ovate linear leaves, nerveless 
smooth above, villose beiieath, revolute ; 
heads sessile with small flowers. These 
plants g^w naturally at the Cape of 
Cvood Hope, where they rise to the height 
<^ ten or twelve feet ; but they are sel* 
dom more than four or five in Europe. 

BOKDURE, in heraklry, a cutting off 
from within the escutcheon, aB round it. 



Digitized by 



Google 



BOS 



difierenoe in a coat of aimt, to 
guiah famiEea of the tame name, orpev- 
•ont bearing the fame coat 

BORE, anuN^ engineers, denolealltt 
diameter of the barrel of a gun or cannon 
or nkther ita whole caritj. 

Bona, 9qmar9t Mnong mechanioa, « 
square piece of well-tempered steel, fit- 
ted into a handle, serving to widen heleSk 
and make them perfe<^ ronnd. 

BOR£ALIS. See the article Aimosa. 

BORELLI, (J. AiMovso) a celebrsit. 
ed philosopher and mathematiciiui, bon 
at Naples the 38th of ianuaiy, 1606. He 
was profesMTof philosophy and mathe- 
matics in some of the most celebrated 
universities of Italy, particularly at Flo- 
rence and Pisa, where he became highly 
in&vour with the princes of the bouse or 
lledicis. But bavingbeen eoneemed in the 
revolt of Messina, he wss obliged to retiie 
to Rome, where he spent tli^ remainder 
cf his life, under the proiectkm of Chris, 
tins. Queen of Sweden, who honoured 
him with her friendship, and, by her libe- 
rality towsids him, softened the ogour of 
his hard fortune. He continoed two yeass 
in the convent of the regnlsr clergy of 
6t.PantaIeon,cslledthe «« Pious SchiMls,** 
where he instructed the youdi in mathe- 
matical studies. And this study he pro- 
•ecuted with great diligence for many 
years afterwards, as appears by his cor- 
respondence with several inaenieos ma- 
thematicians of his time, and the frequent 
mention that baa been made of him by 
others, who have endeavoorbd to do jus- 
tice to his memoijr. He wrote ale«ter to 
Ifr. John Collina, ra which he <ttscovers a 
great desire, and endeavouis to p romote 
3ie iminrovement of those sciences; he 
also speaka of his correspondence with, 
and great affection for, Ifr. Hemy Olden- 
burg, Secretaiy of the Royal Boetetji 
and Dr. Wallis; and of the then late 
learned Ifr. Bqyle. He died of a pleuri- 
sy, in his 72d year, December 31, 16^9. 
His principal wotk was *<DeMotuAni- 
malium," in two vohmies, small 4to. The 
object of this work waa to explain the 
functions of animal bodies, on mechani- 
cal principles. He describes* the fibres 
of the muscles, and measures the power 
or force which each possesses, and the 
power of them collectively. He points 
out in what manner that power is increas- 
ed or diminished, b^ the manner in which 
^e fleshy fibres are joined to the tendons. 
He calculates the power of the heat, in 
propelling the blood, which he supposes 
eqnal to IdO/XX) pounds weight in\M 



erred in ntfaiT respects^ but his ponciplea 
weie genersJhr aonitted. 

BORER, sninstrument bivenled for ^M 
poipose of sesrchii^ or enlering lM 
nature of soilst it censiet* or iron rsdi, 
abovt six foot lonff, made to serew in«e 
one another; totne lower one is fixed a 
•teel poimt: with aa inrtmment ef this 
kind, two men wljl eaiUy soondtkedepth 
of twelve foet in a quarter of stt hour, if 
they do net meet with stones. Whenthe 
n>d becomes too heavy to be convenientiy 
managed with the hand, it nunr be raised 
by a rope fostenedst one end to the ha»- 
die,andatthe other to a roller, or kind 
ef windlsss, erected at a proper height 
peipendicalarly over the hole, and tttnied 
with one or two handles. Thetougkeit 
iron isosed for making this in8tm]0M% 
which shouM be weU hammered, tillils 
suifooe is quite smooth and ewes ; for tke 
leaat rouchaeso and mequelity wooki eo> 
cafllon a niction, that must grently luta s d 
Its workif^. For the ssme reason, and 
also to increase theibrce of ito fiai,it ii 
necessary, that it should be petfeede 
straight, nor should it ever be struck with 
a miolet, 8cc to foroe it down, becanae a 
blow might bendit^ and it would eari^ 
break forwards. A bit,]ttDe tiisAof sn 
auger, p ro p ortioned to Ae thickness of 
the rod, may at any time, when neccesafyv 
be substituted instead of the steel pcoil^ 
to drawup a sample of the substance firam 
the very bottom of the sounding. 

BORING, in a geneial sense, the art of 
perforating, or making aholethionghaiif 
aolid body. 

BoMve, in minerslogy, a* method «f 
piercing the earth with scooping ironi^ 
which, being drawn back at proper timely 
bring up witn them ssmples of the differ- 
ent strata through whiob ther hs^re pa» 
ed i by the examination or whidi tba 
skiUul mineralogist win be sble to guess 
whereabouts a vein of ore may fie, or wiw- 
dier it will be worth while to often i 
there or no. 

Bonivo of •mateT'pipn. The 
of boring aider poles for water-pipes is 
thus: being fomished with poles or a fit 
sice, horses or tressels are procured of a 
due height, both to lay die pole% and rest 
the augre on in boring; they also aet«m 
a lathe, whereby to turn the lesser endi 
of the poles, and adapt them to tke cavi» 
ties of the greater ends of others^ i»ordcr 
to make the jomt shut each pair of poles 
together. Ttie outer, or eencscre part^ is 
cs&ed the female, and the other, or innen 
themale part-of die joint. In turning 
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temde f«^ ttey iMke ft efaMnel, or 
Mudl gfoove in it, at a proper distnice 
foxn th6 end ; and, m tarn femftie part, 
hpre a loall kole to fit orer this cfaiomel} 
they then hore through their polea, stick* 
mg up great saib at eaeh end, to guide 
them tis^ ; hot they commonly bore a 
^k at loth ends^ so that if it be crooked 
one w«y, they can nevertheless bore it 
thrsMA iQ>d not mil it 

BOiONIA, in botany, a genus of the 
Isnogyma oIms and order, 
c ftlu^>partec^; petdsfoor; aathene 
Bed below the summits of the fiku 
inentsi style, from the top ofthegerm^ 
very shoK; stigma c a pit a te ; capnde 
fbnr-umted; seals coated. There are 
torspecies, nadras ofNew South Wales. 

BOaOUOHy or BtrneH, in a general 
Mse, ttgnifies a town, or a corpwatioay 
Vl^ch is not a city. The word, m its ori- 
nri sigmfieation^ is by some supposed to 
have mmsX a company, consisting of ten 
ftimiii! s, which were bound tog^er at 
eadi other's pledge. Aflervwis, as 
Verstegan has it, borooffh came to si^pii- 
fym town, having a wa&, or some kmd 
of enelosare around it And all places 
th«t in old times had the name of bo- 
imgh, it is said, were fortified, or fenced 
in some shi^e or others Bovouffh is a 
piaoe of safety and privil^e; and some 
sie eatfed free burghs, and the tradesmen 
intiiera free burgesses, from a freedom 
they had gnuytodtothem originally, ta 
buy and seU without discnibanoe, and ex- 
empt thon from toU. 

Bevoogh is now partioulariy appropri- 
ited to such towns or villages ss send 
b w g e e se s or representatives to parfia- 
ment, whetiier they may be incoiporated 
ernot 

Tfeey are distinguished into these by 
charter or statute, and those by ptescrip- 
Hon orcastom; the aumber in Bnghmd 
isone hundred and fiwty-nine, some of 
whi^ send one, but the most of them two 
Bepreeentatives. 

Bomooens, rfya4 in Scotiand, are coi^ 
poMlions made for tiie advantage ' of 
trade, by charters granted by several of 
their kings, having the privilege of send* 
ing o(Hnmism>ners to represent them in 
partiament, besides other peculiar immu* 
nities. They form a body of themselves, 
and send eommissioners each to an an. 
nual eoQvention at Edinburgh, to con- 
sult for the benefit of trade, and their ge- 
neral interest 

Bonoven, £nfiM, a customary descent 
of lands or tenements, in certain places, 
b}r which they descend to the youngest 



instead of the eldest son; or, if ^ 
owner have no issue, to the younger hi- 
stead of the elder brother. The custom 
ffoes with the tend, although there be a 
devise or feofiment at the common law to 
the contrary. The reason of this custom, 
says Littleton, is, because the youngest is 
presumed, in law, to be least able to pro- 
vide finr himself. 

Bomooen-aiAn, or keatSttrouf/if called 
also borough-holder, or bmsholder, the 
chief man of the decetma^ or hundred, 
chosen to speak and act in behalf of the 
lest 

< Headborough also s^^es a kind of 
head constable, where there are several 
ohosen aa hia asnstants, to serve waiv 
rants, &c 

BORROWING, when money, com, 
grain, grold, or other commodity, merely 
esteemed according to its price, is bor- 
rowed> it is repaid by returning an equid 
quantity of the same thing, or an equal 
vakie in money. If monev is borrowed, 
it is slways understood that interest i* 
payable, and it is by Uw demandable ; but 
when a house, or a horse, &c. is borrow- 
ed, the restc«ation of the identical pro. 
perty is always underrtood ; or if atmng 
be used fi>r any other, or more purpose^ 
than those for which it was borrowed, or 
be lost, the psrty may have his action on 
the case for tt 

BOS, in zoology, lAs sa^ a genus of 
quadrupeds of the order of Pecotm. The 
generic character is, homs concave, turn- 
ed outwards, hmated, smooth ; front teeth 
eight in the lower jaw I canine teeth none. 
B. taunis, the bison, from which the se* 
veral races of coounon cattle have been 
Ipraduatty derived, is found wild in manv 
parts, both of the old and the new oontu 
nent ; inhabitinr woody regions, and ar- 
rivhig at a slse for larger than that of the 
domestic or cul^vated animal. In this it* 
native state of wildness, the bison is dis. 
tinguished not only by his size, but by 
the superior depth and shagginem c£ 
his hair, which, about the head, neck, and 
shoulders, is some^mes of such a length 
as afanosi to touch the ground. IfishcMrna 
are rather short, sharp-pointed, eztreme« 
ly strong, and stand distant from each 
other at Uieir basei^ Hke those of the com- 
mon buH His colour is sometimes of n 
dark blackish brown, and sometimes ru- 
fous brown; his eyes hu^ and fierce; his 
limbs extremely strong, and his whole as- 
pect in a degree Mvure and gloomy. See * 
mate m. Mamrnalia, fig. 9. 
* The principal European regions whete 
this wiimal is at present found are, the 
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msrshy forests of Poland, the CtrpMtftn 
mountains, and Lithnania. Its chief Asi* 
atic residence is the nei^bourbood of 
Mount Caucasus ; but it is also found in 
other parts of the Asiatic world. 

The common ox is, in reality, the bi- 
son Induced to a domestic state ; in 
which, in different parts of the world, it 
runs into as manj varieties as the sheep; 
differing^ widely m size, form, and cokmr, 
according to climate and oUier circum- 
stances. Its importance in this its domes- 
tic state needs not be mentioned. For- 
merly the ox constituted the whole rich- 
es or mankind; and he is still the basis 
of the weahh of nations, which subsist 
and flourish in proportion to the cultiva- 
tion of their lands and the number of tlKir 
cat^. 

B. Americanus. — ^Homs round, distant 
at the base, short, black, and pointing out- 
wards; mane long, woolly ; ^bosit^ of 
the back large and fleshy; neck thick; 
hind'parts slender; tail a foot long, tvlt- 
ed at the end ; hair of the head and 
bunch long, woolly, waving, rusty brown. 
It grows to a vast size, uid has been 
found to weigh sixteen hundred, and 
even .two thousand four hundred pounds ; 
the strongest man cannot lift one of the 
^nft from the groxmd, Ttiese were the 
only animah which bore any affinity to 
the European cattle, on the first discove- 
ry of the American continent, and might 
have been made to answer every purpose 
of the Europeah cow ; but the natives be- 
ing in a savage state, and living chiefly 
by chasfe, had never attempted the do- 
mesticatlon of the ammal. 

The Urus^ or wild bull, is a variety of 
the ox kind, and is chiefly to be met with 
in the extensive forests d Utfaaania. It 
grows-to a size almost equal to the ele- 
phant, and is quite black ; the eyes are 
led uid fiery, the horns thick and shorty 
and the forehead covered with a quantity • 
of curied hair ;' the neck is diort and 
strong* and the skin has an odour of 
musk. The female, though not so big as 
the male, exceeds the largest of our buUs 
in size : nevertheless her udder is ex- 
tremely small. Upon the whole, how- 
ever, this animal, which greatly resem- 
bles those of the tame kind, probably 
owes its variety to its natural wUdness, 
and the richness of the pastures where it 
iapToduced. Fig. 1. 
^thfi Zebu is another variety of the Bos 
Taurus. They are all equally dooile and 
gentle when tamed, and are in general 
covered with fine "glossy hair, softer and 
Bore beautiful than that of titie common 
cow. their hunps axe of different sixcs^ 



in some weighing fmn forty to flft^^ 
pounds, but in others leas. iWpartitf 
m ffeneral-conridered as a great d^cacy, 
and when dressed has muoi the appear- 
ance and taste of udder. Fig. 3. 

The Bisons of Madagascar and Kabbar 
are of the great kind; those of Anbia 
Petrea, and most ])aTts of Afiicai, ai^ of 
tiie Zebu or small kind. In America, et^ 
pecially towards the nottii,the American 
ox is well known. They herd tc^ther 
in droves of from one or two httmued t» 
ei^t or ten thousand, on the banks of the 
Mississippi and Missouri, where the in« 
habitants hunt them, their flesh befiog es- 
teemed good eating. They aQ breed w|dt 
the tame cow. 

The oxen of Ihdia are of ^&S&cntm* 
zes, and are made use of in travefiing^ aa 
substitutes for horses. Their common' 
paceissofL Instead of a bit, a small c^ 
IS passed through the cartilage ^the nos- 
trils, which -is tied to a larger coid» and- 
serves as a bri^e. They are saddled fike 
horses ; and, when pushed, move yoiy 
briskly : they are likewise used in draw- 
ing chariots and carts. For the fonner 
purpose white oxen are in great etteenv 
and much admired. They will periorm 
joumies of sixty days, at Ae rate of froBi 
twelve to fifteen leagues a day, and tb^ 
travelling pace is generally a troft InPei^^ 
sia there are many oxen entirely white, 
with small blunt horns, and hun^ on 
their backs. They are very strong, and 
carry heavy burthens. When about to 
be loaded, they drop down on their kneea 
like the camel, and rise when their bur- 
thens are properiy fastened. 

Bos bakvlut, or bvjfal^f ox with bona 
fying baclpwards, turning^ inwards, and 
flat on the fore part In its g^nend ap-, 
pearance, the buflSilo is so i^arly alfiei 
to the commo^ ox, that, without an at- 
tentive examination, it might pass ibr a 
varied of the same animal. It diffevv 
however, in the form of its horns, and in 
some particulars relative to its internal 
structure. The buffalo is rather superior 
in irtlze to the commpn ox ; the head laigi- 
er in proportion ; the forehead higher^ 
the muzzle of a longer form, but at the 
same time broad and square : but it is 
principally the form of the horns that 
distiiiffuishes the buflalo. They are hoge^ 
and of a oompressed or depressed fom^ 
with the exterior edge shaj^. The bu^ 
falo has an appearance of great strength, 
and a more ferocious or malignant aspect, 
thui the bull, owing to the convexity of 
his forehead, the smaUness of his eyea^ 
the flatness of his muzzle,, and the flatter 
and more inclined position of hia hoDi& 
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The g«nettl or ^H*evittltTig coknir of the 
buffalo is blackish, except the hair on the 
top of the forehead, and that at the tip of 
the tail, which is of a yellowish white; 
the skin itself is also of a black colour ; 
and from this general cast it is but very 
seldom observed to vaty. As the buffalo 
in his domesticated state is, in general, 
larger and stronger than the ox, he is em- 
ployed with advantage in different kinds 
of labour. Buffaloes are made to draw 
heavy loads, and. are commonly directed 
and restTMned by mesuis of a ring passed 
through the nose. Two buffaloes yoked, 
or nttlier chained to a cart, are able to 
draw as much as four strong horses. As 
they carr^ their'neck and head low, the 
whole weight of their body is employed 
in drawii^ ; and their mass much surpass- 
es that oTa labouring horse. In its ha- 
bits the buffalo is much less cleanly than 
the ox, delighting to wallow in the mud ; 
and, next to the hog, may be considered 
aa the dirtiest of domesticated quadru- 
peds. His voice is deeper, moreuncouth^ 
and hideoufL than that of the bull. The 
milk oC the female buffalo is said, by some 
authors, to be not so good as that of the 
cow ; but it is more plentiful, and is used 
for the purposes of the dairy in the warm- 
er regiona. • 

Ittdy is the country where buffaloes 
are at present most common, in a dome8»> 
ticated state; being used, as in India, 
both Ibr the daiiy and for draught The 
district of the Pontine marshes is the spot 
which may be considered as their princi- 
pal ^tion. In India diis animal is occa- 
sionally used for the saddle, as a substi- 
tute for the horse. 

The buffalo, like other animals of this 
genus, admits of varieties 4is to size and 
^ure. Of these the most remarkable is 
€ne small naked Indian buffalo of Mr. Pen- 
t(ant, which is the size of a runt, with a 
nearly naked body, thinly beset with brist- 
^ hair ; the rump and thighs quite bare : 
the first being marked on each side with 
dusky stripes pointing downwards, Oie last 
with two transverse stripes ; the horns 
compressed sideways, taper, and sharp at 
the point. It is a native of India. Anotner 
variety, still smaller, is said tb occur in the 
mountains of the Celebes, which are full of 
caverns. This variety is of the size of a mid- 
dlin^ sheep, and is seen in small herds, ve- 
ry wild, and difficult to be taken; and even 
in confinement are so fierce, that Mr. 
I^ennatit records an instance of fourteen 
stags being destroyed in the space of a 
single night by one of these animals, which 
was kept in the same paddock, Fig. 4. 
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Bos fimchatuBf or miak ox, having vei^ 
long pendant hair, and horns (in the maJe 
approximated at the base) bending in- 
wards and downwards, and outwards at 
the tips. It is a native of North Americ^ 
where it appears to be a very local ani- 
mal, being found first in the tract between 
Churchill river and tliat of the Seals, on 
the west side of Hudson's Day, and is very 
numerous between the latitudes of 66® 
and 73^ north, which is as far as any tribes 
of Indians go. This animal is but of small 
size, being rather lower than the deer» 
but larger or thicker in body. The hair 
in the male is of a dusky red colour, ex- 
tremely fine, and so long as to trail on the 
ground, and renders the animal a seem- 
ii^ly shapeless mass, without distinction 
of^head or tail ; the legs are very short ; 
the shoulders rise into a lump, and the 
tail is short, being a kind of stump of a 
few inches only, with very long hairs. 
Beneath the hair, on all parts of the ani- 
mal, is a fine cinereous wool, which is 
said to be more beautiful than silk when 
manufactured into stockings and othet 
articles. The horns are closely united at 
the base, bending inwards and down- 
wards ; but turning outwards towards the 
tips, which are very sharp ; near th6 
base the horns are two feet in girth, but 
are only two feet long, when measured 
along the curvature ; the weight of a 
pair, separated from the liead, is some- 
times sixty pounds. 

Bos grunniem, or yah, (having, with 
cylindric horns curving outwards, veiy 
long pendant hair, and extremely Wllose^ / 
horse-like tail,) is about the size of an 
English bull, which he resembles in the 
general figure of the body, head, and 
legs ; it is covered all over with a thick 
coat of long hair ; the head is rather 
short, crowned with two smooth round 
horns, which, tapering from the root up- 
wards, terminate in sliarp points; they 
are arched inwards, bending towarcfs 
each other, but near the extremities are 
a little turned back. 

They are a very valuable property to 
the tnbes of itinerant Tartars, called 
Duckba, who live in tents, and tend them 
from place to place : they at the same 
time afford their herdsmen an easy mode • 
of conveyance, a good covering, and 
wholesome subsistence. They are never 
employed in agriculture, but are extreme- 
ly useful as beusts of .burden; for they 
Are strong, sure-footed,, and carry a great 
weight. Tents and ropes are manufac- 
tured of their hair ; anu among the hum- 
bler ranks of herdsmen, caps andjacketi 

Hh 
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are nude of their ikint. Their UUs are 
esteemed throughout the East, as far as 
luxury and parade have any influence on 
the manners of the people. In India no man 
of fashion ever goes out; or sits in form 
at home, without two chowrabadars, or 
brushers attending him, each furnished 
with one of these tails, mounted on silver 
or ivory handles, to brush away the flies. 
The Chinese dye them of a beautiful red, 
and wear them as tufts to their summer 
bonnets. The yak is the most fearful of 
animals, and ve^y swift ; but when chased 
by men or dogs, and finding itself nearly 
overtaken, it will ftce its pursuers, and 
hide its hind parts in some bush, and wait 
for them ; imagining that if it could con- 
ceal its tail, which was the object they 
were in search of, it would escape unhurt. 

Bos cqffeTy or Cape ox, (having the 
horns very broad at the base, then spread- 
ing downwards, next upwards, and at the 
tips curving inwards) ; inhabits the inte- 
rior parts cw Africa, north of the Cape of 
Gooa Hope, and is greatly superior in 
aize to the largest English ox. It is of a' 
very strong and mascuhne form, with a 
fierce and malevolent aspect. Its colour 
is a deep cinereous brown ; the hair on 
the body it rather short, but that on the 
head and breast very long, coarse, and 
black, hanging down the dew -lap, like 
th^of a bi8»n ; from the hind part of the 
head to the middle of the back is also a 
loose black mane ; the tail is nearly naked 
at the base ; the remainder being covered 
with long loose hair. These animals are 
found in lai^e herds, in the desert parts 
beyond the Cape ; and, if met in the nar- 
row parts of woods, are extremely dan- 
gerous, rushing suddenly on the travel- 
ler, goring and trampling both man and 
horse under foot. It is also said, that 
they will often strip off the skin of such 
animals as they have killed, by licking 
them with their rough tongues, as record 
ed by some of the ancient authors of the 
bison. 

BOSCIA, in boUny, a genus of the Te- 
trandria Trigynia class and order. Calyx 
four-toothed; corolla four-petalled ; cap- 
sole four-celled. One species, found at 
the Cape. 

BOSEA, in botany, from Bote, a sena- 
tor of Leipsic, a genus of the Pentandria 
JDigynia class and order. Essential cha- 
racter: calyx five-leaved; corolla none; 
b^rry one-seeded. There is but one spe- 
cies, viM. B. yervftmora, golden rod tree, 
it a strong woody shrub, with a stem as 
large as a man's leg, the branches come 
out very irregularly, and make considcra- 



ble thoota in munmer; these branches 
retain their leaves till spring, when they 
fall off, and new leaves are produced 
soon after. It is a native of the Canary 
islands, and is also found in tome of the 
West India islands. 

B0SSLS:A, in botany, a genus of the 
Diadelphia Decandria : calyx two-lipped, 
the upper lip inversely heart-shaped; 
banner with two glands at the base ; keel 
of two petals : legume pedicelled, com- 
pressed, many-seoded. One species, a 
native of New Holland. 

BOSTRICIIUS, in natural history, age* 
nus of insects of the order Coleoptera : 
attennx clavate, the club solid ; thorax 
convex, slightly margined; head inflect- 
ed and hid under the thorax. There are 
about thirty species. They are a very fer- 
tile and voracious tribe, and destructive 
to woods, making those deep irregular 
channels, so often observable in the bark 
and wood of trees. They are found chief- 
ly in Europe and America. 

BOTANY, is that science which teach- 
es a knowledge of the vegetable king- 
dom, as its name, derived from fi^r^n, 
an herb or grass, expresses. This word 
may be easily traced to its primitive /Sm^, 
or/Btfo-MVi to feed, and since plants have 
ever been regarded as the food of a large 
portion ot animals, the aptness of its deri- 
vation is apparent. Thit study, in its 
most limited sense, includes the practical 
discrimination, methodical arrangement, 
and systematical nomenclature of vegeta- 
bles : while, in a more enlarge view, it 
comprises the anatomy and functions of 
their several parts, together with the va- 
rious qualities and uses which render 
them serviceable either to mankind or the 
brute creation. In this respect botany 
may be considered as a vast and almost 
boundless study ; nor is the m'eiety sys- 
tematical department of botany or natural 
history in general, when cultivated on 
philosophical principles, inferior to any 
other science, in extent or utility, as an 
exercise for the discriminative powers of 
the mind. The necessi^r of a regular me- 
thod of classification, which is^culat^ 
to arrange and dispose the whole vegeta- 
ble kingdom, cannot be doubted, since 
the most experienced and intelligent bo- 
tanists of the present di^ have scarcely' 
been able to reckon, within ten thou- 
sand, how many species of plants tibere 
may be in the woria. 

^ An attention to the vegetables, on all 
sides spread around him, must have been 
one of the earliest occupations of man in 
a state of nature; and this attention was 
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doubtlesi quickened to a farther contem- 
plation of their beauty and utility, when it 
was discovered, that, indepeiulently of af- 
fording grati6cation to the senses, some 
were provided as an aTiment for the body, 
und that others contained a soothing balm 
for corporeal sufferings. Hence we mav 
infer, that the study of plants has, through 
every ag^ and in every clime, excited the 
attention of mankind ; yet it is truly re- 
marked by a Kite elegant writer. Dr. Pul- 
teney, that <* in the enlightened ages of 
Greece and Rome, and under the most 
flourishing state of Arabian literature, 
botany, as a science, had no existence. 
Nor was it till some time after the revival 
of learning, that those combinations and 
distinctions were effectually discovered, 
which in the end, by gfiving rise to sys- 
tem, have raised the study of plants to 
that rank it holds at pVesent in the scale 
of knowledge. * 

In the early history of Britain, we 6nd 
that herbs were cultivated and studied 
with considerable assiduity by the Druids, 
who applie4 this knowledge with much 
effect' to the purposes of "superstition as 
well as medicme, and thus appropriated 
to themselves the offices both of priests 
and physicians. Historians ipform us 
that the misletoe was held bv our an- 

'cestors in such veneration, that it waa 
o|ily allowed to be cut by a priest, and 

' with a golden knife : when thus prepared, 
it was dispensed as a charm to prevent 

' sterility, and to overcome the fatal effects 
of poison. We learn from Pliny, that 
vanous superstitious rites with resoect to 
many other plants were also carefully ob- 
served by the Druids. Vervain and savin 
were among the number ; the former of 
these being used as a means to conciliate 
friendship, and the latter as an antidote 
to misfortunes. A small portion of the 
mountain-ash was believea to act as a 
charm a^nst the powers of witchcraft, 
and this idea Is still prevalent in the high* 
lands of Scotland, where it is usual to 
drive cattle with a switch of this tree, in 
order that they may be preserved from 
the evils of enchantment 

The Saxons appear to have made but 
little proficiency in the investigation of 
plants, though some of the Saxon manu- 
script herbaisshew that the study was 
not altogether disregarded by this peo- 
ple. Their chief aim was, to be acquaint- 
ed with pbmts in a meditinal point of 
view. Botan^r indeed was involved in the 
utmost obscurity, being merely studied as 
an auxiliary to astrology, even to the mid- 
dle of the 16th century ; for at that period 



was pubK hed « A Lyttel Herbal of the 
Properties of Herbs, newly amended and 
corrected, with certain additions at the 
end of the boke, declarying what herbs 
hath influence of certain starres and con- 
stellations, whereby may be chosen the 
best and most lucky times and days of 
their ministration, according to the Moon 
bein|^ in the signs of Heaven, the which 
is daily appointed in the almanack ; made 
and gathered in the year M. D. L. xit, 
Feb. by Anthony Ascham, Physician." 
London, 1550, 12» 

But from these times of ignorance and 
barbarism, in which the fairest of sciences 
was converted to the most foolish of pur- 
poses, let us now turn to the contempla- 
tion of the first gleams of wisdom that 
darted through v\e clouds, when rent 
asunder by the inventors of systematical 
botany. 

Conrad Gesner, at Zurich, and CxsaU 
pinus, at Rome, towards the end of the 
16th century, entirely independent of 
each other, first conceived the idea of a 
regular classification of plants by their 
flowers and fruit, to which, as Dr. Smith 
has observed, *' the very existence of bo- 
tany, as a science, is owing.** Upon this 
plan various systems have been framed by 
succeeding botanisu. But befo;^ we en- 
ter upon this subject, it will be essential, 
in the first place, to understand the |^ne- 
ral anatomy of plants, and lastly, the 
nature and fonctions of their particular 
organs. 

It will readily be admitted, that the 
most convenient mode of coming to a 
knowledg^e of the anatomy of vegetables 
is, to begin from their external covering, 
the epidermis, or cuticle. Various theo- 
ries have been formed r^ipectin|[ its uses 
to the vegetable body, but physiologists 
have mostly a^preed that it was designed 
as a guard against the injurious effects of 
the atmosphere upon the vital parts of 
plants, since this, as well as the human 
cuticle, is merely a dead substance. The 
infinite variety of appearances which the 
epidermis assumes in different plants is 
peculiarly striking. It is commonlj^ trans- 
parent and smooui ; sometimes it is hairy 
' or downy ; sometimes of to hard a sub- . 
stance, that even flint has been detected 
in its composition. Hence the Dutch rush, 
equisetum hyemale, serves as a file to po- 
Usn wood, ivory, and even brass. 

Hinder the cuticle is found a substance^ 
which till very lately has been but slight. 
ly noticed by physiologists. This is the 
cellular integument^ analogous to the rete 
mucosum of animak } it is, like that, of a 
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IHilpy tftxtuff and t^Mftt of colour. It 
If commonly green in the leaves and 
•temt, and is dependent for its hue on the 
action of light 

When the cellular inteRument is re- 
nioved* the outer sur&ce of the intrk pre- 
aentn itself, which» in phmts or branches 
that are only one year old, consists of one 
aimpl^ layer, often scarcely separable 
from the wood. In the branches and 
stems of trees it consists of as many lay- 
ers as they are years old ; the innermost 
of thcae is called the lib^r, oi* inner bark, 
ia which the vital functions for the sea- 
son are carried on, and in the meanwhile 
materials for the new liber are secrfeted 
and deposited ont^P inside ; the latter is 
destined to perform the requisite func- 
tions in the ensuing spring, when the last 
year's liber is, united and assimilated to 
the outer bark, as its predecessors had 
bfleii. It appears also, from the experi- 
ments and observations of Duhamel, 
Hope, Knight, and others, that the liber de- 
posits matter also for a new layer of wood. 
The bark owes its strength and tenacity 
to innumerable woody fibres, mostly 
longitudinal, thou^ connected laterally, 
80 as to make a kind of nct-work. This 
reticulation is so perfect and beautiftil 
in the daphne laghetto, or lace t>ark of 
the West Indies, that it may be stretch- 
ad laterally into a kind of niuze, some- 
times used for articles of ornamental 
dress. The bark contains, in appropriate 
vessels, the principal secreted fluids of 
trees in gre«t perfection. Its medicinal 
virtues in many instances are famiKar to 
us ; the Peruvian bark affords « a cooling 
fraught to the fevered lip ;*• while that 
of the cinnamon yields a rich eorilial ; that 
which is stripped from the oak is used 
for the purpose of tanning, for which se- 
veral otaer kinds are of mforior utility. 
When a wound Is made in the bark^ it 
heaUi though slowly, b^ the lateral exten- 
sion of the portion which is left. 

Inraiediately under the bark is situated 
the vvW, which forma the great bulk, of 
trees and shrubf. This also consists of 
numerous layen, as any one must have 
observed in the %r and many other trees. 
Each of these kyera is moreover com- 
pooed of other thinner ones ; their sab- 
alanoe conststa of innumerable woody fi. 
bres^ and is perforated by longitudinal 
sap-vessels, variously constructed or ar- 
nraed in difiTerent trees, and intenmxed 
vith other vessels containing $ecreted 
Attids or air. 

It would be superfluous to enlarge on 
iht economical uses of wood in every 



country, from Aa most barbarous to fhe 
imost refined. Of thiamaterial the savage 
forms his club and his spear, while the 
civilised part of mankind convert it to the 
purposes of comfort and luxury. Many 
conjectures have arisen among philoso- 
phers, with respect to the manner in 
which the circular layers of wood are an* 
nually formed, and the effects which beat 
or cold may have on their formation. Cokl 
seems to condense the ope ration, as well 
as for a time to interrupt it ; since in the 
trees of hot countries tneae rings or lay- 
ers are scarcely perceptible. In many 
trees more or less of the outermost lay- 
ers continue for a time ofa different co- 
lour and texture from the inner ones, and 
are called by workmen the sap. Such 
layers are unfit for any lasting service. 
The laburnum shews them very distinct- 
ly, and the oak likewise. It was kmg a 
matter of ' great imcertainty, how, or 
whence, eich new layer of Wood was add- 
ed to the fonner ones. Malpighi and 
Grew, the first physiologists who gave at- 
tention to the subject, fbrkned, without 
any mutual communication, an opinion, 
which proves to be correct, 'and to which 
we have ah*eady al1u4^) that the bark de- 
posited every year from itaown substance 
anew layer of wood. Hales thought tlus 
new layer proceeded from the wood of 
the former year ; Linnsos presumed that 
it was secreted, internally, next to the 

e'th. The experiments of Duhamel aad 
ope confirmed the sentiments of Grew 
ana Malpighi ; and at present there is no 
kind of doubt upon thu subject. A layer 
of wood being formed eveiy vear, it is 
evident that the age of a sound tree may 
be known from counting its rings when 
felled; and it haa been observed, that 
hard winters are recorded in this natural 
register by certain rings beiv^ more 
dense than the rest. In &e north side of 
a tree also they are usually OMnv narrov 
than on the south ; and upon this princi- 
ple a mode/for travellers to find their way 
through an unknown forest has been sug- 
gested, namely, that by felling a tree tbey 
might ascertain the points of the compass^ 
but we humbly conceive that much more 
obvious means for the same purpose are 
within the reach of every traveller, and 
that the one recommended is somewhat 
like telling 

' — - That hour of the day 
The cfock doth strike by algebra.*' 

Within the centre of the wood is the 
mediUia or pith, which is a eelhilar sob- 
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stmce, juicy when yomg, extending 
from the roots to Uie summits of the 
britches. In some pUiits, as grasses, it 
is hollow, merely lining the stem. Un- 
nxus believed this pan to be analogous 
to the nerves of animals, and tlie immedi- 
ate cause of the growth and evolution of 
All tlieir parts ; that it was always strug- 
gling, as it were, to overcome the re- 
sistajice of their woodv substance, and 
that it did accordingly elongate iuel^ and 
cause the increase of the vegetable bodyr 
in young and, tender parts, where that 
resistance is least. I'he formation of 
seeds he conceived only put a final stop 
to its extension by the production of off- 
spring from it. Facts are not wanting in 
support of this hypothesis; but there are 
many more conclusive ones against it. 
The real use and physiolo^ of the part 
in (]^uestion siill remains m great ojb- 
scunty. 



Ib definijDg the parts of vegetables, it 
is found moat commodious to begin from 
tUe bottom, proceeding upwards. Hence 
the rQO$t which is the first part pro- 
duced by a germinating embryo, comes 
iirst under consideration. Its presence 
seems necessary to plants, as it serves 
to fix and hold them in the earth, from 
which they imbibe nourishment through 
their elementary tubes. Sea-weeds, how- 
ever, afford an exception to this, for they 
are nourished by their surfiice, the root 
serving only to fix them to a convenient 
spot. 

A root is eitlier aiuuial, bienoial^ or pe- 
renniaL The first kind live but one sea- 
son, as barley ; tlie second survive one 
winter, and perish at the end of the fol- 
lowing summer, after perfecting their 
seed, like wheat; if, however, any cir- 
cumstances should prevent their flower- 
ing, they may live several years till that 
event takes place. Perennial roots are 
such as remain and produce blossoms fop 
an indefinite term of years, like those of 
tvees and shrubs in general, and of many 
herbaceous plants whose stems are an- 
nuaL 

The )ix)dy of Uhe root is denominated 
C4Mdex i the fiErou% which is the only 
essential part, vodicula. This latter is 
strict]^ annual in all cases, and is what 
serves fmr absorbing the nutritious fluids 
of the soil It is necessary for the bota- 
nist, as well as the farmer and gardener, 
to be well acquainted with the several 
kinds of roots, which differ materially in 
tkeir nature and functions. Those of 



a fleshy nature most powerfiiUy resist 
drought, and are, as Dr. Smith has sug- 
gested, reservoirs of tlie vital energy of 
the vegetable. We have, with the per- 
mission of this gentleman, adopted in the 
following pages those leading ideas upon 
the subject before us, which are detailed 
and exemplified more at length in his 
*< Introduction to Physiolo^caT and Sys- 
temstical Botany," to which work we 
must refer those of our readers, who wish 
for more deep information than our hmits 
will allow. 

Roots arc distinguished as fallows : 

1st. A fibrous root, radix Jlbrota^ con- 
sists entirely of fibres, as in many grasses, 
and a number of annual herbaceous 
plants. These can but ill bear a continu- 
ed deprivation of moisture or nourish- 
ment The fibres carry what they absorb 
directly to the base of the stem. Botany, 
Phite I. fig. 1. 

2nd. A creeping root, repens, is a sort 
of subterraneous stem, spreading hori- • 
zontally in the ground, throwing out 
abundance of fibres, as in mint and couch- 
grass. Weeds furnished with such a root 
are amongst the most pernicious, being 
so difficutt to eradicate. Nature, how- 
ever, having furnished them with so pow- 
erful a mode of increase, is very sparing 
in the production of their se^ds. Fig. 2. 

Srd. A spindle-shaped root,/t»f/^rmtV, 
is common in biennial plants, though not 
confined to them. The radish and carrot 
have spindle-shaped roots, producing nu- 
merous fibres for the absorption of nutri- 
ment. Such roots may be transplanted 
with great safe^ in the torpid season of 
the year. Fig. 3. 

4th. An abrupt or stamped root pr^ 
moraa, like that of the prhnrose, is as it 
were bitten off; hence many plants fiir- 
nished with it have obtained the wbimsi^ 
cal name of devil's-bit. Fig. 4. 

5th. A tuberous or knobbed root, tube- 
rota, a very important sort, appears under 
a great diversiw of forms. In tlie potatoe 
it consists of fieshv knobs connected by 
common stalks or nbrcs ; these knobs are 
biennial, formed in the course of one sea- 
son, and destined to produce fresh plants 
the following year. This is the case with 
the oval or hand-shaped roots of the 
orchis tribe. Some herbs, indeed, have 
perennial knobs to their roots. Fig. 5. 

6th. A bulbous root, huiho^a, consists of 
a kind of subterraneous bud, being either 
solid, as in the crocus ; tunicate, as in the 
onion ; or scaly, like that of the lily. 
Fig. 6. These roots, like the knobs 
above-mentioned, are reservoirs of nou- 
ntfhmenty 6r rather of the vital powers, 
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during the winter. After flowerinr and 
leifine their herbage and fibres decay, 
and the roots may then be removed or 
kept oat of' the ground for a time without 
any hazard. When fresh fibres are form- 
ed it is fatal to disturb them. 

7th. A granuhtted root, granuUua^ 
agrees in pfijrsiology with the last, being 
a cluster m httle bulbs or scales connect- 
ed by a eonnmon fibre, as in the white 
saxifrage and wood sorreL Fig. 7. 

OF BtJSS. 

Buds of trees have a great analog with 
the bulbs and knobs of the roots m her- 
baceous plants. In them the vital prin- 
ciple is latent till a proper season for its 
' evolution arrives. For this reason buds 
are essential to the trees or shrubs of 
cold countries, and are formed in the 
course of the summer in the bosoms of 
their leaves. The plane-tree has them 
concealed in the base of its foot-stalk, 
which answers the purpose of protection. 
In most instances they are guarded by 
acules, furnished with gum or woolliness 
as an additional defence. Till buds be- 
gin to vegetate they very powerfully re- 
sist cold, and are scarcely known to suf- 
fer at any season ; but it is quite otherwise 
when they have made ever so slight an 
effort to develope themselves. PUmts 
are propagated by buds as commodiously 
as by roots. Those of one tree may be 
engrafted on tlie bark of another of the 
same species, or one nearly akin, by 
which, as is well known, valuable varie- 
ties are multipUed. Fig. 8. 

It is remarkable that nature should per- 
mit such devastation and waste as is niade 
by many insects, whose caterpillars or 
grubs feed on the buds of trees. Several 
species of fir are infested with their ap- 
propriate insects, which, literally Bpeak- 
iug, devour their vitals, and should seem 
to be capable in one season of destroying 
a whole forest. Yet these are only in- 
stniments in the hand of Providence, 
which, like many others, though formida- 
ble in appearance, arc never allowed to 
transgress their due bounds. 

OF THE STEMS AND STAX.KS OF PLAITIS. 

Botanists reckon seven kinds of stems 
or stalks of plants. 

1. Caulit, a stem, fig. 9. properly so call- 
ed, bears both leaves and flowers, as the 
trunks and branches of all trees and 
shrubs, as well as of many herbaceous 
plants besides. By its means the oi*gans 
of plants are raised to a commocuous 
height above the ground, and presented 



in various directtoni to the atmosphere 
and light In germination, it always takes 
a contrary direction to the root. As it 
advances in growth, it is either able to 
support itseU;. or twine* round, or ad- 
heres to other bodies. Some steoftt creep 
on, the ground, and take root here and 
there, by which the pUnt is increased. 
The stem is either simple, as in the lily, 
or branched, as in the generality of plants. 
When regularly and repeatedly divided, 
with a flower springing firom each divi- 
sion, it is called ccnuu (Uchotonaup a fork- 
ed stem. Though generallv leafy or 
scal)r, a stem may be naked in pilots 
destitute of leaves altogether, as the 
creepinjg cereus, and the genus staphe- 
ha. Climbine stems are of several kinds ; 
as radicanB, oinging to any other body 
for support, by means of fibres which do 
not imbibe nourishment ; tcandens, climb- 
ing by means of spiral tendrils, like the 
v'me and passion-flower ; vohtbUU^ twin- 
ing round any thing that comes in its 
way by its own spiral form, either from 
left to right, according to the apparent 



motion of the sun, like the honeysuckle, 
or from right to left, like the conyolvo- 
lus and French bean i nor can any art or 
force make a twining stem turn contrary 
to its natural direction. In the manner 
of their ^wth and branching stems are 
very various, being either stnught, irre- 
gularly spreading, or zigzag : either al- 
temately branched or oppositely; two? 
ranked, when the branches spread in two 
horizontal directions, or brachiate, four- 
ranked, when they spread in four direc- 
tions, crossing each other alternately in 
pairs. Caulit determinate ramoeut, an ab- 
ruptly branched stem, belongs particu- 
larly to the heaths, the rhododendron, 
^c. and is a term invented by linnaeua to 
express their peculiar mode of g^wth ; 
each of their branches, after terminatii^ 
in flowers, throws out a number of fi?e£ 
ascending shoots from just below ^the 
flowering part. The Indian fig has a re-- 
markable jointed stem, whose ovate por- 
tions look like leaves ; possibly the scales 
with which they are covered may be 
equivalent to leaves. 

The shape of a stem is either round 
or two-edged, as in the ^erlasting pea, 
or with three, four, or more ai^gte 
Square stems are extremely commoOf 
and such generally bear opposite leaves; 
Several stems are winged!, the angliS 
being extended into , leafy border^ as m 
thistles. 

The suriace of the stem is either 
smooth, rough, watxr, viscid, brist^* 
hairy, downy, wo6li|y, hoary, or glaucous^ 
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It U either striated with fine parallel lines 
or more deeply furrowed ; sometimes it 
is spotted with a purpUsh hue. 

The inner part of the stem is either solid, 
in which case iiS centre is occupied with 
pith ; or hollow, and Hned with a white 
shining membrane, of which the hemlock 
is an example. When the stem is want- 
ing* a plant is called acauiis, as is the case 
with the daisy and primrose. The nature 
of the stem agrees in many respects with 
the caudex, or body of the root, at least 
in trees and shrubs ; for such are capable 
of being propagated by cuttings of their 
stem or branches, which, when planted, 
throw put roots. This is not the case, 
however, with annual stems. Linnxus 
calls the stems of trees roots above- 
ground. It is frequently indifferent which 
end of a cutting is planted in the earth ; 
and the extremity of a branch bent 
down to the ground* in most cases readily 
takes root, which circumstances confirm 
his idea. 

The stem of several plants is subject to 
* disease, whence it becomes as it were 
compound or clustered, forming a broad 
flat figare, crowded with leaves or flow- 
ers at the extremity, and sometimes be- 
sprinkled with them at the sides. We 
have seen it in the ash, hoUy, broom, 
nasturtium, wall-flower, toad-flax, &c. A 
kind of pea is frequently cultivated in 
Norfolk with red and white flowers, and 
a tender eatable pod, called the top-knot 
pea, in which this variety of stem is regu- 
lariy propagated by seed. 

3. CtUmut, a straw, or culm, flfi^. 10, is 
the peculiar stem of grasses, rushes, and 
such like plants. It bears both leaves and 
flowers, and in that respect comes under 
the denomination of a caulis; but is readily 
known bv its habit, though difficulties at- 
tend its definition. In most grasses, com, 
fcc it is jointed in a manner peculiar to it- 
self* and then cannot be mistaken ; but in 
common rushes, and s6mefew grasses, it 
is destitute of joints. When these parts 
are bent, it is called geniculate, and such 
Jmnts readily take root. " 

t 3. Scapui, a stalk, fig. 11, springs im- 
Hiediately finom the root, bearing flowers 
and fruit, but not leaves, as in Uie prim- 
rose and cowslip. It is either simple or 
branched, naked or scaly. In the cycla- 
men it becomes spiral afler flowering, and 
buries the seeds in the ground. Dr. 
Smith has found, contrary to the opinion 
of Linnmis, that a plant may sometimes 
be increased by its 8ca|)U8, as in Uchena- 
Batricofor, which occasionally bears bulbs 
on its stalk. 

4. FahmculM, tibe flowtt^stalk, fig. 12. 



springs from the stem or branches, beac^ 
ing flowers and fruit, but not leaves. Pe* 
dicellu* is a partial flower-stalk, or, in other 
words, the ultimate subdivision of a gene- 
ral one. The most common situation of 
a. flower-stalk is axillary, originating from 
between a leaf and the stem, or betw^ 
a branch and the latter. It is rarely op- 
posite to a leaf, as in some ^ecies of 
geranium, and still more rarely intenne* 
diate between two leaves, as in some 
kinds of solanum. It is either terminal or 
lateral : solitary, clustered, or scattered ; 
simple or branched. According to the 
various modes in which it is subdivided, 
several kinds of inflorescence are distin- 
guished, to be mentioned hereafter. Ses- 
sile flowers are such as have no stalk. 
The flower-stalk is occasionally naked, or 
furnished with bracteas. Very rarely it 
bears tendrils. 

5. PeHobu, the foot-stalk, fig. 13, is ap- 
plied exclusively to the stalk of a leaf, 
and is either simple, as in all simple 
leaves, or compound, as in the greater 
part of compound ones. Sometimes it 
bears tendrils. It is generally channelled 
on ihe upper side, and more or less di- 
lated at the base ; in one or two instances 
the flower-stalk erows out of it, as in tur- 
nera. Licaves tnat have no foot-stalk 
whatever are called sessile. The sap-ves- 
sels are for the most part very conspicu- 
ous in foot-stalks, and their spiral coats 
are easily observed. 

5. FroM, a frond. This term, which 
properly means a bough, is technically 
applied bv Linnaeus to express the stem, 
lea^ and fructification being united, that 
is, the leaf- bears the flowers and fruit. 
The term is only used in the class Cryp- 
togamia. Ferns which bear seeds on tlie 
back of their leaf are genuine instances 
of this, and it is applied to lichens, &c. 
Plate U. fig. 14. 

7. iftf>et, stipe, is the stem of a firond, 
fig. 15, or the stalk of a fiingus. as in the 
common eatable mushroom, in the for- 
mer insunce it is very generally clothed 
with scales of a pecuhar chaffy texture ; 
in the latter it is vpry often invested by 
a ring, formed of the membrane which 
had previously covered their fhictifica- 
tion. 

OF TOS UU VIS. 

The leaf, yoifum, fig. 16 and 17, is a ve- 
ry general oi^gan of vegetables, yet not 
absolutely necessary to all phints, ftur the 
stems and stalks occasionally perform its 
flinctions. What those functions are wo 
shall in a compeodious manner ezpbun. 
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Letret ire ^ntnMf 90 fermed atto pre- 
lent a htgt iarfece to the atmofphefe : 
when they are of anv other hue than 

rseti, they are iaid in botanical language 
be coloured. Their duration it for tae 
moat part annual, but in some trees and 
simibs, thev survive two or more seasons. 
Mid such pbnts being always in leaf are 
denominated evergreens, llie internal 
surface of a leaf, is highly vascular and 
pulpy, and is elotbed with a cuticle very 
iranous in different plants, but its pores 
are alwn}^ so constructed as to admit of 
the requisite evapor*tion or absorption 
€f moisture, as well as to admit and give 
out air. I^ght also acts through this cnti- 
ele in a dennite manner. That air and 
moisture and light have considerable, and 
even the most mipoftant effects upon the 
leaves of plants, has kmg been known to 
tliose who have studied the sulriect ; that 
heat and oold affect them is ^miliar to 
every one. The experiments of Hales, 
Bonnet, and^ others, have thrown much 
light upon the absorption and perspira- 
tion of leaves, while those of Priestley 
and Ingenhouz have explained their ef- 
fects upon the atmosphere, and the man- 
ner in which air and bght particularly act 
tipon them. Leaves .h»ve a natural ten^ 
dency to present their upper surface t6 
the hght, smd turn that surfiice towards 
it, in whatever direction it is presented to 
them. When trees in leaf are nailed to a 
wall, and the position of their leaves is 
eousequemly di9turi>ed, they aoon reco- 
rer their natiu^ direction. Light eri- 
dently acta as a wholesome stimulus to 
their upper surfiices, and as a hurtful one 
to the under. When the latter is forcibly 
presented for a long period to its rays, 
destruction is the consequence. Leares 
seem to require occasional repose from 
1^ action of Kght oiv their upper sarfiK^e ; 
for, when it is withdrawn from them, ma* 
ny leaves close or fbid themselves toge- 
ther, as ifi n a state of relaxation, and spreaci 
themselves forth agaiitat the returning 
beams of the morning. This is more es- 
pecially the case with winged leaves, as 
those of the pea kind. Those of the 
white acacia, robirna pseudo-acacia^ have 
been remarked by Bonnet t6 be over- 
excited by the sun of a very hot day, and to 
Ibid their upper sides together, in a man- 
ner directly contrary to their nocturnal 
posture. The effect of moisture upon 
leaves every one must hare observed. 
, By absorption from tlie atmosphere, they 
are refreshed, and by avaporation, espe- 
oially when separated from their stalks, 
tliey soon fade and wither. Aquatic ve- 
yetaUes, whose leaves are hnmened it^ 



the water, b<^ absorb and perspire with 
peculiar facility. Anatomical investiga- 
tions have shewn that the nutricious 
juices, imbibed from the earth, and be- 
come sap, are carried by appropriate ves- 
sels into the substance of the leaves. Mr. 
Knight, in his papers in the Philosophi- 
cal Transactions, has demonstrated that 
these juices are returned from each lea^ 
not into the wood again, but into thft 
bark. Hence a new and curious theonr" 
of vegetation has been established, ft 
appears that the sap is carried into the 
leares for the purpose of being acted up- 
on by air and light, with the assistance 
of heat and moisture. By all these agents 
a most material change is wrought m ha 
component parts and qualities, differing 
widely according to the di^-ersity of the 
species. Thus the resinous, oily, mucihu 

fmous, saccharine, bitter, acid, or alka- 
ne secretions are elaborated. The heed- 
less observer of a leaf is little aware of 
the wonderful operations constantly going 
on in its delicate substance, nor can the 
most enlightened philosopher expladn 
more than a very small part of the chemi- 
cal processes of which it is the immediate 
agent. It is scarcely necessarjr to ob« 
ierve how materially plants differ in the 
flavour and quafities of tlieir karea, all 
which mtist depend in a great measure 
on the operation of the letf itself, for the 
eomirioti sap of plants, from which all 
their secretions are made, differs very 
Kttle in plants whose qualities are very 
unlike to each other ; ^ose ouaTities de- 
pen^ng upon the secreted fluids elabo- 
rated principally by the leaves. 

The green colour of the organs m 
question is easily proved to be almost 
entirely owing te the action of light. 
Plants which grow in the dark are of a 
sickly white, which is the case with any 
parts artificially or accidentallv coverea 
with earth, as in cultivated ceuety or as- 
paragus, whose stems and leafstalks «t^ 
purposely maiiM^ in this way, to render 
thtit #sroor and appearance more d^^ 
cate. Such blanched P*i^ soon becoibe 
gfen on exposure to fight. Leares^ are 
subject to a sort of (fisease, by which tber 
become partially spotted or streaked witb 
white or yellow. In thisr state they sn« 
termed variegated, and occasionally eon- 
tribute to the ornament of our gardens. 
The whiteness frequently e^emia to Che 
leaf-stalk, and sometimes to the braMM^ 
as may be seen in the variegated sd^fe^. 
Soch varieties are propagated by '%ut% 
thigs, layers, or roots, but not by seeC 
They appear to be somewhat more teiK 
dcf than tke pliftt in lU iMituiial state. 
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On^ variety of the holly has, in addition 
to a yellow variemtion, a beautiful tinge 
of purple, but this is a rare instance. In 
the amaranthus tricolor the leaves are na- 
turally adorned with most beautiful and 
splendid colours, and in some other spe> 
cies of the same genus with more uniform 
And less vivid tints. 

The irritable nature of some leaves it 
remarkably not but that aU leaves may 
truly be said to possess irritability with 
respect to light. The phenomena how- 
ever to which we now allude are of the 
most striking kind. The sensitive plant, 
mimosa puojca, common in hot-houses, 
when touched by any extraneous body, 
folds up its leaves one after another, 
white their foot-stalks droop as if dying. 
After a while they recover themselves 
again. Bach leaf of the dionza musci- 
pula, or Venus's fly-trap, is furnished 
with a pair of toothed lob^ which, when 
touched near' the base, fold themselves 
together, and imprison any insect that 
may be in their way. It is presumed that 
Ae air evolved by the body of th^ dead 
insect may be whollesome to the plant, 
ibr leaves are known to purify air im* 
pregnated ^vith carbonic acid gas, pro- 
duced from the breathing of animals or 
the burning of a candle. The sarracenia, 
of which several species fVom America are 
now cultivated in our more curious gar- 
dens, boars tubular leaves, which retain 
water in their hollows, and imprison in- 
flects, whose putrefying bodies evidently 
produce a quantity of bad ur, and analo- 
gy leads us to suppose that air is destined 
to be serviceable to the constitution of 
the vegetable. See Dr. Smith's Introduc- 
tion, pag« 195. 

Many important botanical distinctions 
are founded upon the situations and forms 
of leaves. These are explained by the 
following terms. 

Folia radicalia^ are radical leaves, as in 
the primrose. 

F. cmdina^ stem, leaves, and ramea^ 
branched leaves. The situation of the 
latter is either alternate, opposite, 8cat> 
tered, or clustered. Several leaves stand* 
ing round a stem or branch are termed 
TertidUata^ whoried ; such as either ter- 
lurte, <}uatemate, or quinate, &c. 

F. imbncttta, imbricated, lie one over 
the other like tiles upon a house. 

F. decu$$aia, cross each other in pairs 
jJtemately, as in many plants with oppo- 
site leaves. 

F. dUttcha^ two-ranked, spread in two 
directions like the yew. 

F. 9ecunda, unilatera], lean all towards 

VOL. n. 



one side. Some leaves are erect, others 
reflexed or recurved $ but . the greater 
part spread more or less horizontally. A 
few are obliquely twisted, and still fewer 
are reversed, retutinata, what should be 
the upper surface becoming the under^ as 
in \he beautiful al«tr«meria. Curt Mag. 
t 139. 

F. petiolata are such as staml on foot- 
stidks ; teuilia^ sessile leaves, grow im- 
mediately from the branch or root with- 
out any stalk. 

F. peltata, peltate leaves, have the foot- 
stalk inserted into their centre, like the 
handle of a shield, to which the name al- 
ludes, witness the common nasturtium 
trapaeolum. 

F. ampfexicaulia clasp the stem 6r 
branch with their base. 

F. decurrentia run down the same part 
in the form of a leafy border, as in maiiy ^ 
thistles. 

F. comuUa are united at their base. 

F. perfoHaia have the stem running 
through them, asinhair's-ear, bupleurum 
rotondifblium. 

F. vagimauia sheath the stem on each 
other, as in most grasses. 

F. equitatUia chSp each other in two op- 
posite rows, being compressed at the 
base, as in many conmion species of iris. 

The form of leaves is either simple, as 
in grasses, lilies, he, or compound, as in 
panley, elder, roses, &c. Simple leaves 
are either uUegra^ undivided, like those 
iust mentioned, or lobed like the vine, 
noUy-hock, and many others. 

The following forms of simple loaves 
respect their outline only. 

Foliwn orbiculaHtm, as nearly circular 
as possible, which is very rare. 

Sukrotmubtmf roundish, is much more 
conunon. 

Ovahim^ ovate, the shape of tA egg, 
very frequent. 

Obovaium, obovate, the same figure 
with the broad end uppermost 

Eliipticum, or ova/e, elliptical, or oval^ 
being broadest in the midale. 

OMonrtmi, oblonfl^,- several times long- 
er than oroad, witnout any very decided 
form. 

SpahdaHtm^ 8|>atulate, of a roundish 
figure, Upering into an obk>ng base. 

Cvn^orme, wedge-shaped, broad at the 
summit, tapering down to the base. 

ixinctfo/aitim, lanceolate, narrow, and 
oblong, tapering towards each end, a ve- 
ry common sort of leaf» as in willoMfS. 

Uineorz^ linear, narrow, with parallel 
sides, like most grasses. 

Acenmmxy needle-shaped^ linear, and 
li 
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evergreen, generally acute, and rigid, as 
in the fir, juniper, &c. 

Triangulares quadrangulare, qtunquan^ 
gviarts express the number of angles, 
without any allusion to their measurement. 

Jktifidet, trowel-shaped, or deltoid, has 
three angles, of which the terminal one 
is the roost acute. 

Hh^mbeum^ rhomboid, nearly square. 

Bemfirme, kidney-shaped, as that of 
the asarabacca. 

Covdatum^ heart-shaped, which is es- 
tjremely common. 

Lmiaiatum^ crescent- shaped, whether 
the points are directed backwards or for- 
wards. 

SagUtatum^ arrow-sliaped, triangular, 
with the posterior angles much elongated. 

JiattatttM, halbert-shaped, triangular, 
the lateral robes spreading horizontally. 

PandurUforme^ (idcfle-shaped, as in the 
fiddle dock. 

Runchtatumf runcinate, or lion-toothed, 
eut into several transvevse acute reflexed 
segments, tike the dandelion. 

Lyratum, lyrate, or lyre-shaped, cut in- 
Id several transverse segments, gradually 
larger towards the extremity c^ the lea^ 
which is dilated and rounded. 

Fidnm, cloven, when the fissures are 
linear or Straight. 

Lobatumy kibed, when the segments are 
rounded. 

Shmahtfih sinuated, cut into rounded, 
dilated openings. 

PartUum^ deeply divided, almost to the 
base. 

Lacimahmi, laciniated, cut into various 
irregular portions, as if torn. 

htcintm^ and dutechmy express some- 
what of a more regular kind of division. 

Paimatum, palmate, cut into several 
oblong segments, leaving an entire space 
at the base. 

PhmatiJUkim, pinnatifid, cut into seve- 
ittl transverse parallel segments. 

Bi^muOtfUkm^ doubly pinnatifid. 

PecUfuuum, pectinate, pinnatifid, with 
remarkably narrow segments, like the 
teedi of a comb. ^ 

JitequaU, unequal or oblique, when the 
two hidves of a leaf are unequal, and 
^eir bases not parallel. 

A leaf in its termination is either truncO' 
fiim,sl>rapt; pntmorfum, jagged-pointed, 
having various irregular notdies, as tf 
bitten $ retioum, ending in a broad shal- 
low notch ; emargmatunif with a small 
licute notch ; obtuntm, ending in a seg- 
ment of a circle; acuiims terminating in 
an acute angle ; acundnaiim^ ha'ring a ta- 
per point; obttmuH cum acumfne, blunt. 



with a small point ; mucrotiatwo, or cuipi- 
datwTif tipped witli a spine ; or cirrotum, 
tipped with a tendril. 

A leaf, with regard to its margin, is ei- 
ther integerrhmtm, entire, as in the lilac ; 
for it must be observed, that inirmm 
means an undivided leaf; tpinoiwn, besel 
with prickles, as in thistles, which is op- 
posed to inerme^ ciUatwnj fringed with 
soft hairs ; carttlaghienm, bard andiiomy ; 
deniatiim, toothed ; terratum, serrated, the 
teeth like those of a saw, pointing for- 
wards ; terruiatum^ minutely serrated ; 
crenatum and crenuiatum, notched with 
little roitnded scallops, as in ground ivy ; 
ero9wn, jagg^ ; repandum, wavy ; glaU' 
dulotum, glandular ; revoiutum, having the 
margin turned or rolled backwards, of 
which iivoohUum is the reverse ; or condu^ 
piicaiutn, having the margins folded toge* 
ther. 

A leaf^ as to its disk, is either rugotwtif 
nigged ; buliatum, blistery ; pHcahtm^ plait- 
ed, like a Ikn ; widulatwn, waved ob- 
tusely up and down ; critpum^ elegantly 
curied and twisted, which is general^ 
a preternatural luxuriance ; conorEMM, 
hollow in the middle ; venomim^ veiny i 
nervowm, ribbed, the principal veins or 
ribs extending in simple Knesfrom the 
base to the point iovenium, without veins; 
enerve, without ribs; uineroe, three-rib- 
bed ; tritoUnervCt triply-ribbed, when the 
ktend nos branch on above the base ; 
bati trinervey when tlie base is cut away 
close to the lateral ribs, as in burdock. 

A few other terms relating to leaves in 
general deserve mention. F. camomm is 
a fleshy leaf, such as belongs to those 
called succulent plants. The internal 
pulp of these seems to have no share in 
their peculiar functions as leaves ; but to 
be a reservoir of mmsture, and some de- 
gree of vitality. F. midbii means a leaf 
destitute of all clothing or biuriness what- 
ever : the same term applied to a stem 
means that it bears no leave$, and to a 
flower, that it has no calyx. F. mMs- 
ium is a tubular leaf,4is in several spedcs 
of allium ; lobeUa dortmofma has a ledT 
foimed of a double tube ; canaBcvlatam 
expresses a leif with a longitudinal fur- 
row ; carrinatum, one with a pron^nent 
line like a keel at its back ; emtforme, the 
sword-shaped or two-edged leaf 6f the 
irises; aianatumy is used by Dr. SBuQk, 
** when the first leaves of a ptant glvt^ . 
place to others totally differenttrom iSem, 
and from the natural habit of the genos^ 
and in manymimosx of NewHoInndi" 
the first leaves of these are pinnated, tibe 
subsequent ones dilatationt as it were of 
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the naked foQt-sUlks ; 
used by the same author'fer a leaf << far* 
nished with an additional or^an for some 
particular purpose," as in dionsea musci- 

Sula 'above mentioned, and nepenthes 
estillatoria, the leaf of which bears a 
sort of covered pitcher full of water. We 
y>mit to particularize the more common 
terms which are to be found every where. 
Compound leaves come principally 
under the following denominations. 

F. digitatum is when several leaflets; or 
partial leaves, stand on the summit of a 
coounoh foot-stalk. Such are either two, 
three, or more. F. pirmcUum, a pinnate 
leaf, is composed of leaflets ranged late- 
rally on the foot-stalk ; when it has no 
terminal leaflet, it is said to be abruptly 
pinnate ; sometimes a tendril takes place 
of the odd leaflet, as in the pea and vetch. 
The leaflets are either opposite or alter- 
nate ; sometimes they are mterrupted by 
an intermediate series of smaller ones, as 
in spirata filipendula, dropwort. F. lyra- 
topntm^tuim resembles a lyrate leaf, as in the 
turnip* F. auricuUUum is a simple leaf, 
with a pair of auricles or leaflets at its 
base. yTpedatum has three primary leaf- 
lets, of which the lateral ones are lobed 
in their fore part, as in helleborus fcstidus. 
The different degrees in which leaves are 
compounded are thus, expressed. F. com- 
positum is simply compound; deampon- 
Aifii, doubly compound: tnpra decompod' 
IMH, thrice compound, or more ; en all 
which the umbelliferous tribe afford ex- 
anmles ; bigemnatum and tergemnahm are 
twice and thrice paired ; tematum consists 
of three leaflets : bitematum is twice ter- 
lUite, and tritermUum, thrice temate. In 
the same manner, pipinnatum is doubly 
pinnate, and triphmatum triply pinnate. 

OF THX VULCBA, OB APFOTAeXt OT 

njorrs. 

There are various appendages to the 
herbage of plants, all of which are com- 
prehended by linnieus under the tehn of 
fuknuh '^ pv^ ^^ support, which term, 
.in its literal sense, however, applies but 
to a few of these organs. 

1. Stipula. This is a leafy appendage 
to the true leaves, or to their stalks, tor 
the most part in pairs, more or less con- 
stant even in the same jjenus or species : 
in losetthey are invariable; in willows 
vei^ much the contrary. Some species 
ofCtstus have stipulas, others none. The 
peculiar stipula otgns^ei is a membrane, 
crowning tne sheaths of their leaves and 
Unbracing their stem, but it is not found 
xn til the H^ecies. PUte t fig. 18. 



2. Bracteoy is a leafy appendage to tho 
flower or its stalk, conspicuous in the 
lime-tree, beautifully coloured in the pur- 
ple or pink-topped clary, and very much 
diversified in different plants. Fig. 19. ~ 

3. Spina, a thorn, proceeds from the 
wood itself, as in the wild pear-tree, which 
lo^es its thorns by cultivation. This is 
fancifully expressed by Linnaeus, who 
calls siich garden plants tamed, or de- 
prived of their natural arms. 

4. Aculeut, a prickle, proceeds from the 
bark only, having no connection with the 
wood, as in the rose, bramble, &c. It 
might be expected that this should be 
less permanent than the fbreg^ing, but 
the reverse is the case, for prickles are 
not effaced by culture. Thev ratfier 
abound most upon the most luxuriant 
stems. Plate II. fig. 21. 

5. Cirrus, a tendril or clasper, is really 
intended as a support for weak stems, by 
which they are enabled to climb rocks, or 
the trunks of lofty trees. These organs 
are either simple or branched^ straight in 
the first instance, but soon becoming spi- 
ral, and thus are rendered capable of ta- 
kuig hold of any thing that comes in their 
way ; especially as many of them are so 
constructed, that after having made a cer- 
tain number of turns, they perform as 
many in a contrary direction. Some at- 
tach themselves by a dilatation of their 
extremities to the smoothest and hardest 
stone. Thus, the vine, the passion-flow- 
er, and the iainily of vetches, are elevated 
to a considerable height above the grovmd. 
Such tendrils differ essentially from roots, 
in never imbibing nourishment, any more 
than the short fibres of the ivy. The 
elotiosa, or superb lily, has a spiral ten- 
dril at the end of each leaf, and in some 
few plants the flower stalks produce ten* 
drils. Plate I. fig. 22. 

6. Olanduia, a gland, is a small tumour 
secreting a sweet, resinous, or firagrant 
liquor, as on the caljrx of the moss-rose, 
the foot-stalks of passion-flowen whose 
glands are like litde cups, and the leaf 
of salix pentendra : which last being 
pressed betweenpaper, leaves the impres- 
sion of an elegant row of yellow dots. 
Fig. 23. 

7. Piba, a hair. Fip. 24. Under this 
are included all the various kinds of pu- 
bescence; bristles, wool, See. some of 
which are curious objects for the micros- 
cope. Some few of these bristles dis- 
charge a poison, as in the nettle, causing 
great irritation, whenever they are touch- 
ed in such a manner as for their points to 
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wonnd the tkin.' Henc^ arote the fi4^ 
following lines : 
** Tender-handed touch a nettle, 

And it stings you for your pains ; 
Grasp it like a man of mettle, 
And it soft as silk remains." 

OF THB DifPSBiarr ktitos or iinxoBBa- 

CBUCa, OR MOBBS OP PLOWBEIRe. 

The various modes in which flowers are 
situated upon or' connected with a planl» 
are of great botanical importance, not 
only for specific distinctions, butas leading 
the way to a knowledge of natural fami- 
lies ojr orders' Yet Linnxus does not al- 
low them to enter into the generic charac* 
ters of plants, which he founds solely on 
the seven parts of fructification to be 
hereafter described. This is one of those 
classical maums of the Linnacan school, 
which rival botanists are continually at- 
t^mptinj^ to undermine and depreciate,, 
conscious of their own deficiency in that 
technical skill for which Linnzus was 
pre-eminent. We shall take occasion to 
mention an instance in which he himself 
went counter to this law. 

The following are the several kinds of 
inflorescence. 

1. Verticiilw, a whorl, in which the 
flowers surround tlie stem in a garland or 
ring, though perhaps merely inserted on 
its two opposite sides, as in the natural 
order to wi>ich the mints, the dead nettle, 
LAmium, and many others, belong. 
Fig. 25. 

2. Bacermu, a cluster or raceme, bears 
several flowers, eadi in its own stalk, loose- 
ly ranged along one common stalk, hke a 
bunch of currants, and this common stalk 
may be either simple or branoSied. A ra- 
cemus is generally drooping orpendulousi, 
and the flowers are all yearly in perfec- 
tion at once. Fic^. 26. 

3. S^ica, a spice Is composed of nu- 
merous crowded flowers, ranged along 
an upright common stalk, expanding pro- 
gressively and properly, destitute of any 
partial stalks ; but this last circumstance 
cannot be rigidly observed. Wheat and 
barley are good examples of a genuine 
spike. Some lavenders have a compound 
spike. Spicula, a spikelet, is a term uaed 
only for g^rasses, and expresses that as- 
semblage of florets in a common calyx 
which constitutes their flowers. Fig. &?, 

4. CorymbuB, a corymb, ^^. 28, may be 
called a flat-topped spike, the long stalks 
of whose lowermost flowers raise them 
to a level with the uppermost, or nearly 
60 ^ this is exemplified in tlie cabbage 



and wall-flower. The yarrow and moun- 
tain-ash bear a kind of compound and ir- 
regular cotymbus, to which is nearly 
alUed, 

5. FoKicuiutf a fascicle, expresave of a 
close bundle of flowers, on little stalk^^ 
various^ connected and level at the top, 
at in the sweet-william. Fig. 29. 

6. Capitulum, a head or tuft, is compos- 
ed of numerous sesule flowers, collected 
into a globular form, as the globe ama- 
ranthus and thrift. Fig. 30. 

T. UmbeUa, an umbel or rundle, conusts 
of several stalks, called ray-s, spreading 
from one common centre, like an umbrel- 
la. £ach stalk is either simple and single- 
flowered, or, as most commonly occurs, 
subdivided into an umMitUa, or partial 
umbel. This inflorescence belongs to a 
natural order, thence called Umbellatie, to 
which the parsley, carrot, hemlock, and 
many others belong. Fig. 31. 

'8. Ctfma, a cyme, consists of stalks 
springing from one common centre, but 
which are afterwards irregularly subdi- 
vided, as in the laurustinus and alder, 
%g. 32. Linnaeus was led by some con- 
siderations to reckon these two bst 
forms of inflorescence as aggregate flow- 
ers, but it is found more correct to esteem 
them modes of inflorescence, though bj 
so doing we lose the advantage of taking 
parts properly belonging to the umbel 
into the generic character. By a contrary 
mode of proceeding we presume to think 
Linnxus swerved from nis own rule of 
foimding his g^enera on the actual parts of 
fructification. 

9. Pamcula, a |)anicle, Plate HI. fig. 33. 
IS a loose subdivided bunch of flowers, 
arranged without order, as in the oat. 
It is either close or spreading* When its 
branches lean all towards one aide, it is 
called Patiicitla tccunda, 

10. Thyrsust a bunch, is a very dense 
panicle, inclining to an ovate figure, of 
which Linnxus cites the lilac and the 
butterbur as instances. Dr. Smith adds 
to these a bunch of grapes, which appears 
to him to have been inaccurately reckon- 
ed a racemus. Fig. 34. 

OP THB PRUCTIPICATXejr OF plahts. 

Under the term fructification are com- 
prehended, . not only all the parts of the 
fruit, but also those of the flower, which 
last are indispensable for the perfecting of 
the former. All tliese organs are^ there- 
fore, essential to a vegetaole, which may 
be deficient in any ofthose that we have 
previously described, but cm n^y^t \» 
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totally destitute of those by which its 
.species is propagated from generation to 

feneration ; for propagation by ciit;tings, 
uds, or roots, is only the extension of 
an indWidual, the life and vigour of which . 
gradually weanT out, unless it be repro- 
auced from seed. The fructification is, 
therefore, well defined by Linnxus us** a 
temporary part of vegetables, terminating 
the old individual and beginning the new.*' 

The parts which constitute these . es- 
sential organs are seven. 1. Cafyx, fijg. 35, 
the flower cup, or external covering of 
the flower. This also is of seven kinds. 
1. PerittfMum, or calyx, properly so call- 
ed when it is contiguous to and makes a 
part of the flower, as the five ereen leaves 
which encompass a rose, including their 
um-shdped base. 2. Involucrum^ wnich is 
remote from the flower, as in the umbel- 
lifero.os tribe ; bu^t if the idea of these 
plants as aboVe expressed be just, the 
fuirt in question ought rather to be con- 
sidered as a bractea, 3. nAmentum^ a cat- 
kin, is formed of numerous scales attached 
to one cylindrical receptacle, and falling 
off with it : in catkins which bear seed 
the scales are often enlarged, and har- 
dened into a cone, as in the fir. 4. Spatha, 
a sheath, bursts longitudinally, and is 
more or less remote from the flower, as 
in the snow-drop, narcissus, and arum. 

5. GlumOf a husk, is the peculiar chaffy 
calyx of grasses and their allies: to it 
belongs the arista or awn, which however 
is not constant in the same species of 
grass or com : an elegant feathery awn is 
seen in the stipa pennata, feather-grass. 

6. Perichatium, a scaly sheath, investing 
the fruit-stalk in some mosses, as hyp- 
num. 7. Voiva, the wrapper of the Fun- 
gus tribe, is either of a membraiious 
kind, sheltering their fructification, as in 
the common mushroom, or more coria- 
ceous, investing the base of their stalk, as 
in many fungi. 

3. Coro^, fifi^. 36, the delicate, gene- 
rally coloured, leaves of a flower are lU- 
ways situated within the calyx, when both 
are present. This term comprehends 
both the petal, petalum, and the nectary, 
nectariwn. A flower consists of one pe- 
tal, or of several, the former, denominat- 
ed vonopetalous, is either campanulate, 
lannel-shaped, salver-shaped, wheel- 
shaped, nngent like the mouth of an 
animal, or personate, closed by a palate. 
Its parts are the tube and the linb. A 
polypetalous corolla is either cruciform, 
ms in a wall-flower, rosaceous, papiliona- 
ceous, as in the pea kind, or incomplete, 
when soioe parts found in analogous 



flowers are wanting. The parts of a po- 
lypetulous corolla are the claw and the 
border. The great point to be consider- 
ed with respect to tne corolla in general 
is, whether it be rfegular or irregular ; in 
some flowers, however, it varies in the 
same species from one shape to the other, 
witness the genera antirrhinum and big- 
nonia. 

Neither the calyx nor corolla is indis- 
pensably necessary to a flower. Both are 
wanting in hippuris, and one or other is 
deficient in many genera. Hence botanists 
are led into a perplexity how, in some 
cases, to denominate the part which is 
present. When its green colour and 
thick texture sgree with the generality of 
flower cups, we do not hesitate to esteem 
it such i but a calyx is often beautifiilly 
coloured, and there is some doubt whe- 
ther the splendid leaves of tu&ps and lilies 
be not a true calyx ; at least they answer 
to the Linnxan definition, that their parts 
are opposite to the stamens, whereas 
those of a corolla should be alternate vriih 
the latter. The Linnaean hypothesis, how- 
ever, though sanctioned by Jussieu, of 
the corolla proceeding mm the inner 
bark, and the calyx from the outer, is en- 
tirely subverted by recent and more cor- 
rect observations on vegetable physiolo- 
gy. The functions of these two parts are, 
perhaps, though similar, not exactly ana- 
logous. Those of the calyx probably re- 
semble what are performed by the leaves, 
and this part is presumed by Dr. Smith 
even to secrete woody matter, for 
strengthening the fruit-stalk. The co- 
roDa, indeed, seems destined to answer 
some exclusive purpose to the essenthd 
organs of impregnation with re^rd to fcir 
and light. It fades when they wither, and 
is altogether of temporary duration. 
• JVectaffum, the nectary, fig. 37, is fre- 
quently a part of, or an appenda^ to, the 
corolla; sometimes the petal itself se- 
^cretes honey : sometimes a set of ^nds 
perform this f\mction ; and in other cases 
there is a peculiar petal-like apparatus 
for preparing or holoing the ncctarious 
juice. Linnaeus has remarked that plants, 
whose nectary is distinct from the petals, 
are commonly poisonous^ which in gene- 
ral holds good with those of the more ela- 
borate nectaries. A German writer, 
named Sprengel, has proved the corolla 
to be in many instances an attraction, as 
well as accommodation, for insects in their 
search after honey : he remarks certain 
spots, called by him macula tjnUcanUt, 
which he conceives are designed to di- 
rect these little animals to their prey. 
The scent of flowers may perhaps con- 
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tribute to the urm end. There caa be 
no doubt that the use of the honey U to 
attract inaects, to promote the ioipregna* 
tion of the flower, and not, as some mive 
' thouffht, for the nourishment of the seeds 
or other oi^gans, bein|f frequently quite 
out of the reach of both. 

3. Stamitui, ^g. 38, the stamens, are 
situated withmside of tlie corolla, and atft 
various in number in different flowers, 
from one\o sereral hundreds. These are 
the essentia] organs of impregnation. A 
^ stamen usually consists of two parts, JUa- 
' mentum, the filament and atOhtra, the an- 
ther, the latter of which only is essential 
Its most common shape is oblong, com- 
posed of two cells or cavities, which burst 
by a longitudinal Assure on the outside. 
A more unusual structure is when the 
antlier opens by pores towards the sum- 
mit, as m the genus erica, or heath, of 
which such a prmunon of beautiful species 
irom the Cape of Good Hope enriches our 
green-houses. Some of their anthers, 
moreover, are furnished with rariously 
formed and rery elegant cresto and spurs, 
which afford the botanist marks for dis- 
eriminating the species. The g^nus of 
first, Pinus, has a -jagged crest to its 
anthers, which serves also to distinguish 
•ome of the difficult species from each 
other. The situation of anthers upon 
their filaments is either pendicular or in- 
cumbent Some of Uie latter kind are 
versatile, being suspended by a fine 
thread, which admits of their beii^ turn* 
ed round a great number of times with- 
out comings off. This may be seen to 
ereat advantage in the passion-flower, as 
likewise in the difl*erent species of lily. 
The cells of the anther are destined to 
contain the poUen, or dust This appears 
to the naked eye like a fine powder ; but 
when examined under the microscope, it 
is <yften found to have a very -peculiar 
structure in different plants. It is dis- 
charged chiefly in dfy sunny weather, 
when either the coats of the anther, by 
bursting, scatter it abroad, which is ohen 
assisted by some eUisticity of the filamenU 
or other parts of the flower ; or eke it 
adherea to the rough bodies of insects, as 
they frequent the flowers in search of 
honey. Bach grain of the pollen remains 
entire so long as it continues dry, being 
a membranous bag, so constructed as to 
' burst when it meets with moisture, dis- 
charging a fine elastic vapour, and this 
last 18 the effective part of the pollen. 
This is the gfcneral appearance of the 
substance we are describing ; but in the 
orchis family, the mirabilis, the asclepias, 
and aome of its afiies, the pollen is re- 



markably dtfereat, coBdstinfl» of glutin- 
ous naked masses, sheathed inade, or 
concealed by the peculiar structure of the 
flowers ; but scarcely, except in the mi- 
rabilis, lodged in a proper anther. The 
stamens are subject to ^e obliterated 
when the plant increases much by root ; 
they are metamorphosed into petals in 
what are called douolc flowers, as the ane- 
mone and ranunculus, so much admired 
by curious florists. 

4. PUHUn, the pistils, fig. 39, are also 
an essential part of a flower, standing 
within the circle formed by the stamens 
in the very centre of it ; -at least, they sre 
usuaUy in the same flower with the sta- 
mens. Sometimes thev are placed in a 
different individual of the same species. 
Such are termed separated flowers. That 
fomished with stamens being called the 
male or barren blossom ; that with pi^ils 
the female or fertile one^ Such as have 
both organs in the same individual have' 
received the appelUtion of united or per- 
fect flowers ; and here it may not be amiss 
to mention, that a flower funuslied widi 
both calyjf and corolla i% in tinnacan 
language^ said to be complete ; when the 
corolla is wanting, incomplete ; and when 
the corolla is present without the calfx, 
naked. When barren and fertile flowers 
are borne by the same individual plant, 
such are named monoecious, as residing 
in the same house. If, on the other hancC 
they ^w from two separate roots, they 
are dioecious. Some plants, besides thes^, 
different kinds of flowers, bear others, in 
which the or^ns are associated. To these 
the term polygamous has been i4>p]ied. 
Each pistil consists of three paits, tl^ 
germen, or rudiments of the future frun 
or seed, which is of course essential ; the. 
s^le, which is npt universal; and the 
stigma, which is necessarily so, being the 
part destined to receive the poUen* and 
oeing fornished with its own appro- 
priate moisture, to make that sub^ance 
explode. By this means the seeds 
witbin the germen are rendered fertile!. 
In some plants the stigma has been ob- 
served to be irritably, and in othera to 
gape for the inception of the p^len. la 

general it remains vigorous no longer 
lan till the pollen has had access to it. 
It is necessary for botanical purposes to 
observe, whether the getmen be Mpe- 
rior, that is, above the calyx andcoToUi^ 
or inferior, below theis- insertion. Pistils 
as well as stamens are oecaaonally oblite- 
rated or changed to petals. 

5. Pericarpium, the seed-vesaol* Cor 
which some recent cryptogamic botanists 
have contrived a new termy tpor mj^im. 
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precisely of the same meanings, and al- 
tog-cther superfluous. The seed-vessel 
is formed of the germen enlarged, and is 
not an essential part ; for many plants 
have naked seeds, gftiarded only by the 
permanent parts of 3ie flower. The wis- 
dom of natnre is very conspicuous in the 
contrivance of seed-vessels in general ; 
some, which remain closed while they are 
moist, split open with elastic force when 
ripe and dry ; others serve for the food 
of animals, by whose means their seeds 
are transported to a distance; others 
make their way into the ground, by some 
peculiar apparatus, near the spot where 
they are produced; while others are 
wafted by the winds or transported by the 
waters to far distant situations. The fol- 
lowing are the different kinds of seed- 
▼esseb : — L Captula^ a capsule, fig. 40, is 
dry and woody, coriaceous or membra- 
nous, of one or more cells, opening and 
discharging, its contents by valves or by 
pores. 2. Siliqua, a pod, fig. 41, is a 
long, dry, sobtaiy, seed-vessel, of two 
valves, and divided into two cells by a li- 
near partition^ along each of whose edges 
the seeds are ranged ; of this the wall- 
flower and stock are examples. Si&cvla^ 
ft pouch, is a small round pod. 3. Xera- 
men, a legume, fig. 42, is tne fruit of Uie 
pea land, solitary, formed of two oblong 
valves, without any longitudinal partition, 
and having the seeds ranged along one of 
its margins only. 4. Dnfa^ fig. 43, a 
stone-fruity like the peach and cherry, 
has a fleshv undivided coat, containing a 
single hanl stone or nut 5. Pomum, ng. 
44^ an appl^, contains a capsule of seve- 
ral cells in a fleshy coat. 5. Bacea^ fig. 
45, a berry, is fleshy, without valves, con- 
taining one or more seeds lodged in pulp, 
as the goose-beny and currant. Some 
berries are compound, as the raspberry ; 
others are of a spurious kind, the pulp 
originating from some part not properly 
belonging to the fruit, as the calyx in the 
nmlberry, and the receptacle in the 
strawberry. And^ &g. 46, Sirobilut, a cone, 
originates from a ca^in, become harden- 
ed* and enlarged into a compound seed- 
ressel, as in the fir, birch, &c. 

6. Aemlrui, the seeds, fig. 47. the most 
essential of all the omns of fructifica- 
tion, being those to which all the others 
sre subservient The seeds are compos* 
ed of several parts, the most important 
of which is the embryo^ or germ. LinnKUS 
odls it cdratlum, a little heart, in allusion 
to its shape in the walnut, in which, ss 
well as in the bean, and other leguminous 
plants^ it is readily observed. Its position 
n either upright, oorizontal, or reversed. 



It is generally lodged irithin the sub- 
stance of the seed, except in grasses. 
Cotyledonet, the cotyledons, orseed-lobes, 
are intimately connected with the em- 
bryo ; thev are almost umversally two in 
number, though in the fir tribe they are 
more numerous. When the seed has sent 
its root into the ground, these organs ge- 
nerally rise above the surface, and per- 
form the functions of leaves til the propef 
foliage is produced. Plants, therefore, for 
the most part, are properiy denominated 
eHcotyledonet. Such as are called monoco* 
tyUdone9 have really no proper cotyledon, ' 
and the first part that appears above the 
ground from their seed is a real leaf M* 
bumenf the white, makes up the chief bulk 
of some seeds; but never rises out of the 
ffround, nor assumes the office of leaves, 
being destined solely to nourish the em« 
bryo till its roots can perform their office. 
It may be observed in- grasses, com, and 
palm-trees : in some it is farinaceous ; in 
others as hard as a stone ; witness the 
date. The nutricious matter, which in 
these plants constitutes the albumen, is 
in others lodged in the substance of the 
cotyledons. ViteUtUt the yolk, was first 
named by Gxrtner, and is supposed by 
him to nimish nourishment to the em- 
bryo. Dr. Smith, however, has first sug^^" 
gested, that the vUeUm is rather a subter- 
raneous cotvledon, see his " Introduction 
to Botanv,'* 292. TettcL, the skin, asin- 
^ or double inembrane envelops the 

{>arts hitherto described, bursting uregu* 
ariy when its contents swell in germina- 
tion. HthifH, the sear, is the point of at- 
tachment through which nourishment is 
conveyed to the seed while growing. 
This point is always considered as the 
base of the 'seed in description. 

Seeds are often accompanied by appen- 
dages or accessonr parts, as /W&'cWo, the 
pellicle, which adheres to their outside in 
the form of a fine skin, sometimes downy, 
sometimes of a mudlsginous substance. 
An instance of the latter occurs in Salvia 
verbenaca, whose seeds are celebrated 
for extracting particles of dust from the 
eye, by enveloping them in iu mudla^, 
which swelb on the application of mois- 
ture. JbilkiM, the tunic, is a complete or 
partial covering of a seed, fixed to its base 
only, and more or less closely enfolding 
its other parts. In the euonymus it is 
pulpy and orange-coloured, the seed itself 
being crimson. The mace, which enfokb 
the nutmeg, is of this nature: Many of 
the orchis tribe are enveloped in a mem- 
branous tunic, extendin^^ beyond the out« 
line of the seeds^ and giving them alight 
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chafTy appearance. The elegant wood- 
aorrel ha& an elastic arillus, uke >a little 
bag, aenrang to project the seeds to a dis- 
tance. In the carex the same part is in 
tome degree inflated and membranous. 
The covering of the seeds in the cyno- 
gtoasum is considered by Dr. Smith as a 
tetta, rather than an arillus. Pappua^ the 
seed-down, in its must strict sense, is the 
chafiy, feathftrv, or bristly crown of seve- 
re seeds that have no seed-vessel, as in 
the dandelion, thistle, sosbious, and others. 
In a more general sense, pappus is ap- 
plied to any feathery or downy appen- 
dage to seeds, even though lodged m a 
pericarpium. Cauda, a tail, is an elon- 
gated appendage, originating from the 
permanent style. It is generally feathery, 
as in the virgin's bower, clematis. i?ot- 
trtm, a beak, has a similar origin, but 
usually belongs to a seed-vessel, .^/a, a 
wing, is a dilated membranous appen- 
dage, servinc^ to waft seeds along m the 
air. To all tlie above may be added va- 
rious spines, hooks, scales and crests^ 
generally serving to attach such seeds as 
are fumistied witli them to the rough 
coats of animals, and so to promote their 
dispersion. This appears to be the final 
purpose of the awns of grasses in gene- 
ral. 

6. Seceptacuhtm, fig. 48, the receptacle, 
is the common base or point of connection 
of the parts of fructification. It is essen- 
tial, inasmuch as it must exist in some 
form or other. This part, however, comes 
chiefly into notice when it assumes any 
pecuharform, as in compound flowera; 
the dandelion, daisy, and thistle, for in- 
stance. In some of tins class it is naked, 
scaly, hiury, or cellular, and such circum- 
stances afford excellent generic charac- 
ters. Such of the natural order of Pro- 
teacex as have aggregate flowers are also 
furnished with as conspicuous a recepta- 
cle as the compound flowers. The re- 
ceptacle of the seeds is a term used for 
the part to which they are attached in si 
seed-vessel. 

or THK CLASSIFICATIOH OF FLAKTS. 

The species of plants, as well as of all 
other natural productions, are so iro- 
menselv numerous, that the most super- 
ficial observer must be aware of the ne- 
cessity of some regular mode of arrang- 
ing them, as well as of naming and db- 
tinguishing tliem, in order to acquire or 
to retain any clear knowledge of their na- 
tures, differences, or comparative uses. 
Hence the distribution of plants into trees, 



shrubs, and herrbs, into eatable, medtci** 
nal, or hurtfid kinds, was very early con- 
ceived ; for the human mind is naturally 
prone to method and combination. When 
the subject came to be scientifically stu- 
died, various plans were formed, aa dif- 
ferent in ingenuity and utility as pos^Me» 
proceeding, on various principles, but all 
aiming at me same end, the commodious 
arrangement of plants. The authors of 
these various schemes seem all, as far as 
they conudered the matter with any such 
view, to have thought their own plan 
most consonant with that natural classifi- 
cation which every one at first sight per- 
ceived to exist in the creation ; but a httle 
experience proved that the clue of nature 
soon eluded their grasp. 
. Linnaeus, the first person who took a 
very comprehensive and philoso]^ncal 
view of the laws of system, and at the same 
time carried them most happily into effect, 
for the purposes of utility and facihty, was 
the first to perceive the difference be- 
tween a natural arrangement and an arti* 
ficial one. He ever considered the former 
as the great desideratum of philosoplucal 
botany, and indeed as necessai7 to- be 
kept m view by all who describe or de- 
fine new discovered plants ; while the 
latter was to be adopted for ready use and 
convenience, just as words are arranged 
in a dictionary according to their spell- 
ing, without any regard to their deriva- 
tions or ana]opc»l meanings. The same 
great naturalist was also, from the firsts 
aware of the essential importance of the 
principle laid down by Gesner and Cx- 
salpinus, as we have already stated, that 
plants ought to be arranged by their 
parts of fmctificadon alone, and not by 
their general habit or structure indepen- 
dent thereof. Hence he denominates 
heterodox, all such systematica as class 
vegetables by their leaves, roots, uses, 
times of flowering, or places of growth, 
for, strange to tell! there have beeh 
such; and he esteems truly orthodox 
those botanists only who derive the cha- 
racters of their systems from the flower 
and fhiit, in which, as he expresses it, the 
true form or essence of their being is di^ 
played. On this point all botanists are now 
agreed, but they differ widely concerning 
Uie eligibility of anatural or an artifieial sys- 
tem for daily use, as well as the principles 
upon which each ought to be founded. 

The earlier systematica began with the 
consideration of the seed and seed-vessel, 
forming their classes upon the situation 
of the embryo, whether at the top or base 
of the seed, and tlie number of the seeds. 
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and seed-Tesseb, or tkeir cells, in difier- 
cnt plants. Some, as the great Engfisb 
naturalist, Ray, took into consideration, 
.Qver and above the fruit and its parts, the 
form and number of the parts of the co- 
rolla, and even the leaves and roots, which 
altogether make but a nntley jumble of 
principles ; but in a second attempt, this 
learned man was more uniform and suc- 
cessful in his scheme. Others founded 
their systems on the corolla alone, as Iti- ' 
viaus and Toumefort, whose methods are 
elegit and attractive at first sight, bi^ 
Bur more unphilosophical, &r more diffi- 
cult in practice, tnan those founded on 
the fruit. The authors of these various 
stystems disputed with gfreat warmth con- 
cerning their respective merits, and each 
had his followers and advocates. Many 
other methods were contrived, partaking^ 
more or less, of Uie principles of the few 
n-eat leading sjrstematics who contended 
K>r the botani<»l sceptre, and frequently 
borrowing from them without due ac- 
toowledgment All these systems have 
now pas^d away, at least with respect to 

Eractical use. They are the study of the 
otanlcal antiquaty, and they are instrac- 
tive to the student of philosophical ar- 
rangement in general ; but no work that 
treats of plants is arranged by their lawa^ 
nor does anjr practical botanist waste his 
thoughts or judgment in comparing their 
different merits. 

Two systems at the present day divide 
the botanical world between them, the 
artificial one of Linnaeus, and the natural 
one of Jussieu. Yet it can be only those 
who are very unphilosophical, or ignorant 
<ji the subject, or who have some sinister 
purpose to serve, who, brinj^ these sys- 
tems into competition as nvals. They 
jtfe in iact allies and mutual supports, and 
it is the opinion of an experienced bota- 
]ust (Dr. Smith) of the present day, that 
in the actual state of the science, perhaps 
neither of these systems can stand alone. 
Plants are so numerous, and those of their 
parts upon which all systems depend so 
fiable to variations and irregularities, that 
neither the Linnaean system, nor any other 
artificial one, however nmple and com- 
prehensive its principles, can conform to 
them all with sufticient precision to be in 
juiy degree infallible. On the other hand, 
every natural system is necessarily so in- 
complete, for want of an uniformly per- 
fect knowledge in its contriver of all the 
Sliuits in the world, and of their mutual 
e pendencies on each other, as well as of 
the best possible manner of defining and 
xharactenzuig the cUsset and orders ia 
VOL. IL 



which human contrivance is obBged to 
dispose them, that to use such a system, 
for the investigation of plants, is like 
learning to readby the Chinese character. 
But if we use these two metho<^ In 
conjunction, they eminently assist each 
other. If a new plant cannot be made 
out but by artificial marks, its affiiuty may 
be guessed at in the natural system. We 
shall now proceed to give an outline of 
both systems, that the student may un- 
derstand their principles, and compr^ 
hend their sevend advantiuenes. 

The Linnxan system is founded on the 
number, situation, and proportion of the 
essential organs of impregnation, termed 
stamens and pistils, whose uses and struc- 
ture we have sufficiently explained. The 
classes, which are 34, principally owe 
their distinctions to the stamens ; the or- 
ders, or subdivisions of the classes, are 
generally marked by the number of the 
pistils, or bv some other circumstances 
equatty intelliffible. The names of both 
are of Greek derivation, and allude to ^e 
functions of the respective organs. The 
first eleven classes are distinguished sole- 
ly by the number of the stamens. 

I. Mmandria. Stamen 1. From /<#m€, 
one, and «f vf , a man. A small class con- 
aisting of only two orders. 

1. Monogynia. Style 1. From ^v^, 
one, and yvni, a woman. Instances of 
this are, Canna, Alpinia, Lopezia, Hippu- 
ris. 

2. Digynia, Styles 2. /i^, two, and ywn, 
Corispermum, Blitum. 

n. Diandria. Stamens 2. 

1. Monogynia, Jasmmum, Salvia, Ve- 
ronica. 

2. Digynia. Anthoxanthum only, a 
kind of |;rass. 

3. Tngynia. Piper only, or pepper, 
m. Triandria, Stamens 3. 

1. Monogynia. Valeriana, Iris, Cypc- 
rus, Scirpus. 

2. Digynia. Contains abnost all the 
natural order of true grasses. 

3. Trigynia. Holosteum, Montia,Po- 
lycarpon. 

IV. Tetrandria. Stamens 4. 

1. Monogynia. Protea,Scabio6a,Phui- 
tago, Galium. 

2. Digynia. BufTonia. 

3. Te^agynia. Potamogeton, Ruppia. 

V. Penkmdria. Stamens 5. One of 
the largest classes. 

1. Monogynia. Borago, Echium, Pri- 
mula, and some genera removed hither 
from the 19th cttss, to be mcntioiM4 
hereafter^ aa Viola, Jaam^ ke, 
Kk 
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2. Digynia. Cbenopodium, Uhnus, Gcn- 
tiana. TTien follow the whole natural 
order of Umbellifersc, of which Dauctis, 
Angelica, Cicuta, and Apium, are exam- 
ples. 

3. Trigynja. Viburnum, Sambucus. 

4. Tetragynia. Pamassia. 

5. Pcntagynia. Statice and Linum. 

6. Polygynia. Myosurua only. 
\'T. Hexandria, Stamens 6. 

1. Monogynia. ' LUhim, and others of 
its natura] order, thence caDed Liliace- 
ous: a tribe considered by Linnaeus as 
the nobles of the veeetable kingdom ; an 
idea supposed to aBude not merely to 
their beauty and splendour, but also the 
text, " Consider the lilies of the field, how 
they CTow, they toil not, neither do they 
•pin.'^ 

3. Digynia. Oryza and Gahnia, grass- 
es with 6 stamens. 

3. Trigynia. Rumex, Colchicum, 
Scheuchzeria, the latter lately discovered 
to be a British genus, by Uie Rev. Mr. 
Dalton, of Yorksnire. 

4. Tetragynia. Petiveria only. 

5. Hexagynia. Wendlandia and Da- 
masonium of Schreber. 

6. Polygynia. Alismaonly. 
Vn. Befiandria. Stamens?. 

1. Mono^nia, Trientalis, and JEsculus. 

2. Digynia. Limeum. 

3. Tetragynia. Saururus. 

4. Heptagynia. Septas. 
VIH. Octandria. "Stamens 8. 

1. Monog^ia. A large and beautiful 
order, containing Epilobium, ^ Fuchsia, 
Vaccium, and the vast genus Erica: also, 
according to Dr. Smith, Acer. 

2. Dipfym'a. Mxhring^a, &c. 

3. Tngynia. Polygonum, &c. 

4. Tetragynia. Aaoxa, Paris. 

IX. Ermeandria. Stamens 9. 

1. Monogynia. Laurus, femous for 
producing tbe cinnamon, sassafras, and 
camphor. 

2. Trigynea. Rheum, the rhubarb only. 

3. Hexagynia. Butomus. 

X. Becandria. Stamens 10. A rather 
numerous class. 

1. Monogynia. Cassia, and some other 
papilionaceous plants. Also Ruta and its 
family, followed by Kalmia, Rhododen- 
dron, Andromeda, he. 

2. Dig>-nia. Saxifrage Dianthus, Sa- 
ponaria. 

3. Trigynia. Silene and Arenaria, both 
allied to Dianthus; also Malpig^a and 
Bannisteria. 

4. Pentagynia. Lychnis, Cerastium, 
and Spergula; alUed also to Dianthus. 
Cotyledon, Sedum, and Oxalis follow. 



5. Decagynia. Neuradt and Phyt<rfsur- 
ca. 

XI. Dodecandria. Stamens 12—19. 

1. Monogynia. Lythrttm,Ha)enx,Pe- 
ganum. 

2. Digynia. Agrimonia. 

3. Tngynia. Reseda and EuphoTbia. 

4. Tetragynia. Has been recentJf 
established to receive Calligonum and 
Apousgeton. 

5. Pentagynia. GlinuSt 

6. Dodecagyma. Sempervivum, the 
house-leek. 

Thus far ^e Linnxan classes are found- 
ed solely upon the number of the stamens. 
In the following ones, inseHion, propor- 
tion, and connection of the same parts 
are to be considered. Of all the preced- 
ing classes, the characters of the 4th, 
6th, and 10th, chiefly interfere with any 
of the subsequent ones, as will be ex- 
plained hereafter. 

XII. Icosandria. Stamens twenty, or 
more, inserted into, or growing out «ff 
the calyx. This mode of insertion al* 
ways indicates an eatable and wholesome 
fruit 

1. Monogynia. Myitus, Amygdahis, 
Prunus. 

2. Pentagynia. According to Dr. Smith, 
should comprise also tiie Digynia and 
Trigynia of Linnjcus, as they aU vaiy one 
into the other. Pynis, Mespikn, Spimd^ 
and Mesambryanthemum. 

3. Polygynia. Rosa, and its beautiibl 
natural order, including Rulms, Fragari% 
&c. 

Xnt. Polyandria, Stamens numerooi, 
inserted into the receptacle. This class 
is very distinct in character and qualities 
from the last. Its plants are often poi- 
sonous. 

1. Monogynia. A fine order. Cappa- 
ris, Papaver, Nymphaa, Cistus. 

2. Pentagynia. Dr. Smith recommends^ 
in his ** Introduction to Botany,*' the same 
plan in this class as in the preceding, of 
uniting Digynia, Trigynia,Tetragynia, and 
Hexagynia of Linnaeus, under Pentagy- 
nia, because, as they stand now in ms 
works, natural genera, as well as thelpe- 
cies of one genus, are often separated, 
and several plants vary from one Linmean 
order to another. Examples are, Paeouia, 
Delphinium, Aquilegia, Nig^Ua, Stratie- 
tes. Some Nigellsc have ten styles. 

3r Polygynia. Dillenia, Magnolia, Ane> 
mone. Clematis, Ranunculus, &c 

XIV. Didynamia. Stamens two ioi^ 
and two short 

This class therefore is distingnished 
from the 4th by the proportion c^ its fil*- 
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iDettts, a circuiDitance which is only an 
index to other characters in the flower, 
for there is a correspondent irregularity 
in the form of the corolla. The class in 
question is almost perfectly a natural one, 
containing the JLahiate, Ringens, or Per- 
sonate flowers in general. The orders 
•le as natural as the class, being only 
two, and founded on the structure of the 
fruit 

1. Gymnotpenma, Seeds naked in the 
bottom of the calyx, almost always four. 
Tbe plants are aromatic and wholesome. 
Some of the principal genera are, Teucri- 
um, Mentha, Lavandula, Lamium, Thy- 
mus, and Melittis. 

2. Angiospermia. Seeds inclosed in a 
86ed-yes8el, and generally veiy numerous. 
The plants of this order are handsome, 
but fetid and poisonous, quite distinct in 
nature from tnose of the former, and 
more akin to the Pentandria Monog^a. 
The i^nera Bignonia and Antin'hu^um 
sometimes vary, with five stamens and re- 
gular flowers. Interesting genera of this 
order are, Pedicularis, Chelone, Antirrhi- 
num, Linnaea, Orobanche, and Acanthus. 

XV. Tetradifnamia. Stamens four long 
and two dioit. A natural class, compi:is- 
ing the cruciform flowers, except Cleome, 
which is thought to have been erroneous- 
ly pUced here. The orders are two, per- 
&ctly natural 

1. Siliculosa. Fruit a roundish pod or 
pouch, Myagnun, Draba, Lunaria, Aly- 
sum, Cocmeana, Thlaspi. 

2. Siliquosa. Fruit a very long pod, 
Dentaria, Cardamine, Cheiranthus, Bras- 
sies, Sinapis. 

XVI. Mwadelpfda. Stamens united by 
their filaments into one tube. This the 
first class in wluch the connection of those 
parts is taken into consideration. Num- 
oer therefore being here of secondary 
importance, serves to discriminate the 
orders. 

1. Triandria. Sisyrinchium, Ferraria, 
Tamarindus, Aphjrteia. 

2. Pentandria. Erodium, Hermannia. 

3. Heptandria. Pelargonium only, se- 
parated from Geranium oy L'Hcrritier, 
an eminent French botanist 

4. Octandria. Aitonia, named by the 
younger Linnaeus after the late Mr. Aiton 
of Kew garden. 

5. Decandria. Geranium. 

6. Endecandria. Browneaonly. 

7. Dodecandria. Stamens generally fif- 
teen. Pterospermum, Pentapetes, &c. 

.8. Polyandria. The finest order of the 
whole, contains Malva, Sida, Aithxa, La- 
▼ateia, Gossypium, Hibiscus, Camellia, 



and others ; most mucilaginous emollient 
plants. 

XVII. Diadelpfda. Stamens united by 
their filaments into two parcels, both 
sometimes cohering at the base. Flowers 
almost universally papiUonaceous. 

1. Pentandria. Monnieria only. 

2. Hexandria. Saraca, Fumavia. 

3. Octandria. Polygala. 

4. Decandria. The largest and most 
natural order, the sections of which re- 
quire to be studied with care. 

* Stamens all united. These plants are 
strictly monadelphous, and it is only on 
account of their close affinity to the rest 
of the order, that Linnxus took the Uber- 
ty of plitf^ing them here. Some of them, 
indeed, as Lupinus and Ulex, have the 
tenth stamen unlike the rest, though unit- 
ed with them below. No confusion arises 
in practice from this seeming contradic 
tion of the character of the class, betause 
the habit of these flowers b so clear and 
distinct from all others. I^ however, a 
papiUonaceous plant has its ten stamens 
all separate and unconnected, it is neces- 
sarily to be referred to the tenth class. 

•• Stigma downy. Without the cha*. 
racter of the foregoing section. Phase- 
olus, Dolichos, Orobus, Pisum, Lathyms, 
Vicia, to which Dr. Smith has added, 
Eroum, after separating from the latter 
some species erroneously referred to it 
See Flora Britannica, 77(5. 

••• Legume imperfectly divided into 
two ceUs. Always without the diarac- 
te'r of the precedi ng sections. Biserrula, 
Phaca, Astragalus, the last a very exten- 
sive and intricate genus. 

•••* Legume with scarcely more than 
one seed. Psoralia, Tiifolium, the latter 
a very irreeular genus in character, though 
distinct in habit, sufficiently known for its 
agricultural uses. 

••••• Legume composed of single 
valved joints, which are rarely solitary. 
Hedysarum, Hippocrepis, Coronilla, Smi- 
thia, the latter tumished with irritable 
leaves like the true Sensitive plant or 
Mimosa. 

•••••• Legume of one cell with seve- 
ral seeds. Many species of Trifohum pro- 
perly belong here, and have been sepa- 
rated by some authors under the name of 
Melilotus: also the valuable Indigofera, 
with Cytisus, Robinia, Lotus, and Medi- 
cago. 

XVin. PolyadelpMa. Stamens united 
by their filaments into more than two 
parcels. Orders characterised by the 
number or insertion of their stamens. In 
this class Dr. Smith baa made many cor- 
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fCotionSy ftnd tii6 otdert in Us Introduo* 
tion to Botany stand as follows. 

1. Dodecsndria. Stamens, omtheraai- 
tfaen, from twelve to twenty or twenty- 
five. Tlieir filaments unconnected with 
the calyx. Theobroma, the choodate 
tree, Bubroma, Abroma, Monsonia, and 
Citrus. 

2. Icosandria. Stamens nuroenms, their 
lllaments insetted into the ca]3rx, in sere* 
ral parcels of course, as Melaleuca, a fine 
aromatic g^nus, principally from New 
Holland. 

3. Polyandria. Stamens very numerous, 
unconnected with the calyx. Hjrpericum 
is the principal penus here. 

XIX. Syn ^nm t^ Anthers united into 
s tube. Flowers compound. This is en- 
tirely a natural class, and iti orders like- 
wise are founded on natural characters. 

1. Polygamia .Squalis. Every one of 
the florets which constitute the compound 
flowers is,in this order, perfect witnin it- 
self, having* perfect stamens, and pistil 
with one seed. The florets are either 
ligulate, as in the dandelion; tubular, 
forming a globose head, as in the thistle ; 
or tubular, and level at the top ; or dis- 
coid, as in lavender cotton, tamoUmL 

2. Polygamia Superflua. florets of the 
disk like the discoid, flowers of the last 
order, and, like them, perfect within them- 
selves. Those of Uie margin furnished 
with pistils only, but afl the florets pro- 

^duce perfect seed. In this order the mar- 
ipcnal florets are sometimes minute and 
mconspicuous, but they are for the most 
part ligulate, and form diverg^g rays, as 
in the daisy, aster, chrysanthemum, &c. 

3. Polygamia Frustranea. DiflTers from 
the last oraer onlv in having the florets of 
the margin abortive or neuter ; in the far- 
mer case there are no rudiments of apis- 
til in these florets, as in centaurea ; or 
there are abortive pistils, as in the sun- 
flower. This order is considered by Dr. 
Smith as not essentially different from the 
last 

4. Polygamia necessarii: Florets of 
the disk furnished with perfect stamens 
only, those of the margin with perfect 
pistils only» as in the ganlen marigold, 
calendula. 

5. Polygamia Segregata. Several flow- 
ers, either simple or compound, with unit- 
ed anthers, and a partial calyx, all in- 
cluded in one general calyx, as the globe 
thistle, &c. 

Another order follows in Linnaeus, call- 
ed Monogainia, consisting of simple jflow- 
erswith united anthers; but tins oider 
ii now genenUy abolished. The ciicom- 



stance of the umon of the anthersln sin 
pie flowers being extremely various and 
uncertain, though in compound ones 
scarcely liable to any'exeepnCn. 

XX. Oynandria, Stamens inserted 
either upon the style or germen. Such is 
the true idea of tlus class, and its charac- 
ter, thus understood, is as much founded 
in nature and reality as that of any other ; 
by which we do not mean, that the class 
is a natural one, like the 19th, as it, in 
fret, comprises several natural familiea^ 
whose alues may happen to be in other 
daases. Unnxus, in his idea of this 
class, has understood, as beknging to 
it, many plants, whose stamens did not 
really grow out of the germen, as the 
passion-flower, the sisyrindmun, &c. 
Hence Thimberg, and some other bota- 
nists, have judged the class altogether un- 
tenable. In the orders, some alterations 
have recently betn made by Dr. Smith, 
the reasons for winch are more fully par- 
ticularized in his Intitxluction to Botany, 
thanwehaveroom here to explain. These 
orders are distinguished by the number 
of stamens. Monandria, the first of them, 
oontaina almost aU the Ordlis tribe. To 
the fiflb, Pentandria, Dr. Smith referi 
many of the natural faniiy of Contortae, 
as Pergularia, Cynanchum, and Asclepias, 
a earious tribe, th« structure of whose 
organs of impregnation is extremdy puz- 
zling even to the botanical adept They 
have hitherto been placed in the ifm 
class, and some have tnought ^ley should 
be referred to the tenth. In the sixth tyr- 
der of thb class, Hexandria, we find the 
aristolochia, or birth-wort 

XXL Mmoeda. Stamens and pistils in 
separate flowers, but on the same plMit 

l*he orders of this class are, like those 
of the last, distinguished by tiie number 
of the stamens, or by some other charac- 
ter of the foregoing classes. Tlie most 
genuine examples of it are such as have 
a different structure in the two kinds of 
flowers, besides the essential cWerence 
with respect to stamens and pistil^ as ^e 
oak, chesnut, hazle. 

XXIL JMoeeia. Stamens and pistilsfike 
the fanner in separate flowers, but on two 
scMffate plants. 

The orders of this class are character- 
ised like those of the preceding. The 
willow, hop, hemp, &c. belong to it 

XXm. Polsganda. Stamens and pistils 
separate in some flowers, united in others, 
either on one, two, or three distinct plants. 
Dr. Smith has fiM suggested that no 
plants should be admitted into this dass, 
without a difference in the accessoiy p»t> 
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of their flowen, over md tbofe what 
concern the stftmens and the pistils. 
Without auch a rale, the class would be 
overwhelmed with the trees of tropical 
Goantries. 

The orders are, Monoecia, when the se- 
Yenl kinds of flowers grow on one plant, 
as Atriplex : Dioecia, when they are aitu- 
ated on two separate ones f and Trioeda, 
when they occupy three several individa- 
als of the same species. 

XXIV. Crgpu^^iuma, Stamens and pis- 
tils either not well ascertained, or not to 
be numbered with certainty. 

1. /Vfict% ferns, whose flowers area!- 
Most eotirdly unknown. The seed^ves- 
selscomaoiily grow on the bade of the 
leaf, thence denominated a frond, and 
are eith^ naked^ or covered with am^n- 
brane. In some few they form spikes or 
dusters of capsules. 

3. Mit9cif moises, a peculiar fomily of 
plants, posseasing great eleg»ice, though 
diminutive in sise ; extremely tenaceous 
•f life, growing in the hottest as well as 
tiie coldest climates; flourishing^ most 
in the daoy ¥rintry months. Their her- 
bage consists of pellucid leaves, some- 
timies accompanied with a stem ; ^leir 
ciHPiM^^ ^^ of one cell and of one valve, 
closed with a vertical hd j seeds nume- 
rous ftnd nudlf the capsule is cohered 
with a calyptra or membranous veil, the 
summit of which is the stigma, a circum- 
stance absolutely peculiar to this family ; 
the stamens are mostly in a separate flow. 
' er, and numerous. The late Dr/ Hedwig 
of Leh>sic is celebrated for his discove- 
ries relating to mosses. He has distin- 
l^uished theb geneim by the peristomium 
orfringe, which in most cases suirounds 
the moiith of the capsule. Thisftingeis 
eitiher singie or double. In the former 
case it consists of either four, eight, six- 
teen, thir^-two» or sixty4bur teeth. The 
inner penstomium when present is nKoe 
Aiembraneus, plaited, ana jagged. The 
principles of Hedwig have been adq>ted, 
witil^ a ftvr requisite limitations, by the 
most able writers in thb branch ofbotsny. 

3. MgpaticsB, liverworts. The herbage 
ef tiiese plants is most generalljr a frond, 
or leaf, bearing the fructification ; but 
they difTer most easentiaDy from the last 
prefer in the want of a lid to the capsule, 
irhich b formed ouite on a diflerent prin- 
dple from that of mosses, and very vari- 
ous in the several genera. Jungerman- 
Hia and Marchantia are examples of this 
(nder. 

4. w^«, flags. The herbi^ of these 
it also nondo^ being sometimes a pow- 
dery crast, sometimes leathery or gela- 



tinous; the seedrsre embedded in ^e 
frond, or in some appropriate receptacle ; 
the stamens are scarcely known. The 
vast family of lichen occurs here, the 
most iiardy of vegetables, clothing ex- 
posed rocks, tnuiks of tree^snd barren 
Deaths, in^e most cold and iidioapitable 
climates. On one of them the rem-deer 
depends for sustenance in the winter. 
Otliers are useful in dyeing, and even 
medi<^e. The numerous and various 
tribe of sea-weeds, Fucus, Conferva, and 
Ulva, are classed here. 

5. Anri, mushrooms. These are fleshy 
in substaiiice, of quick growth, and gene- 
rally of short duration. They are dirided 
into Ang^ocarpi, which bear seeds inter- 
nally ; and Gymnocarpi, whose seeds are 
imbedded in an exposed membranous 
Qr^;att. Many of these are eatable, some 
poisonous. Linmeus had a great preju- 
dice against the use of any of them as 
food. 

Apranix. Pabiue. The maentficent 
natural order of pahns was placea by Lin- 
nseds as an appendix to his system, be. 
cause their parts of fructification were 
not well known when he first wrote. 
They are now, however, in general so 
weU understood, that the plsi^ in ques- 
tion are easily Reducible to the regular 
classes of the LaimKan system; md it 
would be advissble for any future editor 
to arranee them according^. They 
principal^ b^ong to the Hexandria Mo- 
nog3rnia, and are neariy allied to many 
fMiB already referred to that class. 

Pahns are called by l!bin«us the prin- 
ces of the vegetable kingdom, and are 
remarkable for tiieir loffy Rrowth, their 
simple stems crowned with evergreen 
leaves, snd their abundantfruits. Among 
them wee find the date, so valuable an ar- 
ticle of food for many nations ; the cocoa- 
nut, and many odierfruhs of less value. 
Some supply whole nations with oil, for 
food or economical uses, from their fruits; 
with wine fh>m the juices of their stem, 
or with cordage from its fibres. 

We shall now proceed to give a sketch 
of the natural system of arrangement 
pubhsbed by Jussieu, a botanist of the 
first eminence, now living at Paris. Its 
primaiy divisions are founded upon the 
structure of the seed, whence is derived 
the distinction of all plants into Acotyle- 
dones, destitute of a cotyledon ; Monoco- 
tyledones, such as have one cotyledon t 
and Dicotyledones, such as have two. Un- 
der the last are included a few genera that 
have numerous cotyledons, as Pinus and 
its allies, which Jussieu consideis as hav- 
ing two cotyledon^ each divided into 
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MTeral s^Mients, but eYnmeously. So 
that this Imst section should rather be 
chaimctenzed as having two or more co- 
tyledons. 

The classes of Jussien's mediod are fif- 
teen, and comprize in all an hundred or- 
ders. These classes have no appropriate 
names, but are distinguished by numbers, 
with a short definition of the essential 
character. The orders, except those of 
the first class, are for the most part named 
after some principal genus belonging to 
each. It is to be observed, that, with re- 
spect to the cotyledons, there are some 
inaccuracies in the terms used, for many 
of the supposed Monocotyledones are 
now known to have no cotyledon at aU, 
and what has been so called in the rest is 
more properly an albumen. 

Class L Acotjfledone9. llie orders of 
this are in a g^at measure analogous to 
the 24th class in Linnxus. 1. tSmgi ; 
2. Jllgde ; 3. HepQJdcm ; 4. Mutd ; 5. Fi- 
Hcu ; to which is added a sixth, termed 
AmadeM, which contains several water 
plants, as Hippuris, MyriophyUum, Pota- 
mogeton. Lemma, &c. Along with which 
Jussieu reckons several genera, of the 
structure of whose seed, and consequent- 
ly of the primary character of whose 
dass, he was uncertain. • 

CUss n. Mimocotyledones with the sta- 
mens inserted beneath the g^rmen, or, In 
Linnxan language, having the germen 
superior. 

The orders are four, 7. Amidem ; as 
Arum, &c. 8. Tt^plut, consisting of Ty^a 
and Sparganiumi 9. Cypermikmf as Ca- 
rex, Scirpus, Cyperus^ &c. and, 10. Gra- 
mhte^, the true grasses. 

Class III. MonocotyledoneB, with the M»> 
mens inserted round the pistil, this is 
upon the ci^x or corolla. 

The orders are eight, 11. Pabna, of 
which we have spoken at the end of the 
Linnxan system; 12. Atparagh Aspanu 
gus, Convallaria, &c. ; 13. Jimct, Juncus, 
Sic. to which are added, Commehna, Bu- 
tomuiS Sagittaria, Veratrum, and even 
Colchicum. 14 IMta^ as Tulipa, Fritil- 
laria, Lilium, &c. 15. BixmeiUt, of which 
tbe Pine apple and A^ve are instances ; 
16i Atphodeliy consisting of Aloe, Aspho- 
delus, Uyacinthus, Omidiogalum, Allium, 
and several others. 17. Mirdan, Heme- 
rocallis, Amarylis, Narcissus, Galanthus, 
and others ; 18. hukt^ Ferraria, Iris, Ixia, 
GladioHis, Crocus, exemplify Uiis order. 

Class IV. ^onoco<y/eiione», with the sta- 
mens inserted upon the germen or style, 
tiuit is, having the germen inferior. 

The orders are four, 19. -Wiiw, includ- 
ing tke PIantain4ree and Helicoma ; 20. 



CSofMar, whidilurtthe Sdttminexof lifl* 
nxus and other writers, and which have 
been bitely so ably illustrated by Mr. Ros- 
coe;, in the 8th volume of the Linnxan 
Society's Transactions; 21. Orcki^em, a 
beautiful and favourite tribe; 22. Hydro- 
charidmy a rather obscure order, under 
which Jusaieu enumerates Yallisneria, 
Stratiotes,HydrocUaris, and some others 
which are veiy doubtful, or rather cer* 
tainly misplaced here. 

Chus v. Dicotyledonet, without petals^ 
stamens as in the last class. 

Order only one, 23. JlrUtohchU, coiw 
sistin^ of Anstolochia, Asanim, and Cvti- 
nus, m the first of which Jusmeu takes 
for a calyx what other botanists esteem a 
corolla. 

Class VI. IHcotyledonet, without petals 
stamens inserted into the ca]yx. 

The orders are six; 24. Elaeagni, as Hip- 
pophae, Elxagnus, Thesium, &c. ; 2S. 
Thymelea^ which comprises Daphne, Pas- 
serina, and their allies ; 26 Protem, con- 
sisting of the great Cape fionily Protea, 
Banksia, Embothrium, &c. ; 21, Lauri, 
as |^aurus,,and some other genera, sup- 
posed to be allied to it ; 28. Polygmem, 
composed of Polygoouro, Rumez, Rhe- 
um, &c. i 29 JltripHcet, Chenq>odium» 
Atriplez, and others. 

CUtfs VII. Dicotyledonet, without petals 
stamens inferior to the germen. 

The orders are four, 30. Amaranthit 
Amaranthus, Celosia, Gomphrena, Her- 
niaria, &c. ; 31. PlarUaginety Psilium, 
Plantago, and Littorella ; 32. J^yciagimMt 
MirabUis, Boerhaavia, &c. ; 33. Pbmbt^ 
gine9. Plumbago, and Statice. 

Class VIII. JMc9tyliid»net, Qf ont petd^ 
whicbis inserted under llie germen. 

The ordera'are fifteen, 34. Lymmachit^ 
Anagallis, Primula, &c with some doubt- 
ful ones ; 35. PedicularcM^ Veronica, Eu- 
phrasia, Pedicularis, &c. ; 36. Acaiukh 
Acanthus, Ruellia, Justicia ; 37. Jaammem^ 
Syringa, Fraxinus, olea, Jasminum ; 38. 
ViticeSf a^umerous order, Clerodendrura* 
Volkameria,^ Vitex, Verbena, 8cc. ; 39. 
IMdaUf a large order, containing the Di- 
dynamia Gymnospermia of Linnxus> with 
some few from his Diandria, as Salvia^ 
&c.'; 40. ^cropAtt/orwr, consists chiefly of 
tlie DidynamiaAngiospermifkof Linnxus; 
41. Solanea, Verbascum» Hyocsyamus» 
Atropa, Solanum, with some other plants 
of the Linnxan 5th class, and a few oC 
the Didynamia compose this order ; 43L 
Barragrineit, contains die Asperifdix, as 
Borago, Anchuso, Echium, &c with Cor- 
dia, Varronia, HydrophyUum, and some 
others ; 43. ConvohmU, Convolvulus, Ipo- 
mxa, £volvulu% and some doubtful g«- 
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»en; 44. PoUmoma, Phlox, Polemonium, 
&c. with Ipomopsis of Michaux and 
Smith ; 45. Bi^nofuit, Chelone, Bignonia, 
Martpmia,and a few others; 46. Gentiame, 
consists of some remarkably bitter plants, 
Gcntiana, Sweilia, Chlora, Lisianthus, 
Chirohia; 47. ^pictfue^ the Contortat of 
Linnaeus, some of which belong to his 
Pentan^ia, as Vinca, Nerium, Apocy- 
rnim, &c. and others have been referred 
by Dr. Smith to Gynandria, as Pergukria, 
Cynanchum, and Asclepias ; 48. Sapota, 
Achras, Chiysophyllum, Jacquinii^ and 
others. 

Class TX. Dicahfkdonet, of one petal, 
inseKed into the calyx. 

Orders four, 49.Gualacarue, consisting 
of Diospyros, Styrax, Halesia, Symplocos, 
&c. ; 50. Rhododendron as Ralmia, Rho- 
dodendrum. Azalea; also Rhodora, Le- 
dum, Bejaria, and Itea, which four last 
but Ul accord with the character of the 
•lass, being really polypetalous ; 51. 
IWr*, as the vast genus Erica, i^o An- 
dromeda, Arbutus, Pyrola, Clethra, Vac- 
cinium, and others, several of which are 
likewise polypetalous ; 52. Campitnuiace^e, 
some of these have distinct anthers, as 
Campanula, TracheHum, RoeUa, Scoevola, 
Phyteuma ; others have the same parts 
cohering, as Lobelia and Jasione. To 
this order belong Dr. Smith's Goodenia 
and Stylidium } see his introduction to Bo- 
tany, 464. 

Class X. Dicotyledonett of one petal, 
crowning the eermen. Anthers united in- 
to a tube. Flowei* compound. Orders 
three. 

This class comprises the Syngenesiaof 
Linnaeus, except his last order Monogy- 
nia, which, as we have already mention- 
ed, is now laid aside. 53. Cichorace^, 
consists of such of Linnxus's order of 
Polygamia ^qualis as have llgulate flo- 
rets, as Sonchus, Hieraciunv, Leontodon, 
Tragopogon, Catananche, &c.; 54 Ci' 
narocephaUt,ihe Thistle tribe, Oarthamus, 
Carlina, Cinara, Carduus, Centaurea, of 
which last Jussieu makes several genera ; 
S5. Corymbiferit, h a large order, contain- 
ing the rest of the Linnzan Syngene^ 
most of which are radiated flowers, ex- 
cept the first section. Examples of this 
order are, Eupatorium, Gnaphalium, Co- 
njrza, Senecto, Calendula, Chrysanthe- 
mum, Artemisia, Anthenis^ Bidens, He- 
lianthus, Arctotis, besides some very 
anomalous ones with senarated flowers, 
whose anthers are scarcely connected, as 
Ambrosia, Xanthium, &c. 

Class XI. Dicotyledonetf of one petal, 
crowning the germen. ' Anthers distinct 

Oxtierrthree, 56. Dipwce^t, the flowen 



of which are generally aggregfate, as Dip* 
sacus, and Scabiosa; Valeriana has simple 
flowers ; 57. Jiubiacetty a vast order, is 
exemplified by Galium, Rubia, Hedyotis, 
Cinchona, Gardenia, Ixora, Cofl*ea{ 58. 
CaprifoHa, as Linnxa, Lonicera, Sambu- 
cus, Comus, Hedera. 

Class XII. Dic9tyledone9y with several 
petals, stamens inserted upon the ger- 
men. 

Orders two, 59. AraU<gy a small order, 
the fruit pulpy or capsular, contains chief- 
ly Aralia, Cussonia, and Panex ; 60. Urn- 
belUfer^i a very large and natural order, 
sufficiently well known to those who 
have at all considered plants, though not 
a favourite tribe with botanists in gene- 
ral Some of the chief genera are, Thap- 
sia, Scandix, Angelica, Heracleum, Atha- 
raanta, Daucus, Caucahs, Bupleurum, and 
ChaerophyOunL 

Class Xin. Dicotyledmety with sevend 
petals, stamens inserted under the ger- 
men. 

Orders twenty-two, 61. Bammadacete, 
the acrid tribe of Clematis, Thalictrum, 
Anemone, Ranunculus, Hellebonis A- 
conitum, Poeonia, Actaea, and Cimifuga; 62L 
Papaverace^e, connsts of Papaver Cheli- 
donium, and their allies ; 63. Crucifont^ 
the great natural order of cruciform 
plants, constitutmg the Limisean Tetrady- 
namia, as Brassica, Cheiranthus, Alys- 
sum, Thlaspi; 64. CapparideBy Cleome, 
Capparis, &c. to which are subjoined, as 
akin to them. Reseda, Drosera, Pamassia; 
65. 'Sapindiy Sapindus, Paullinia ; 66. Ace^ 
rOf ^sculus, Acer, &c. ; 67. Ma^dgkUtt 
Bannisteria, Malpighia, and a few others. 
These three last orders are somewhat ob- 
scurely defined; 68. HypericOy consists 
of Ascyrum Brathys, and Hypericum; 
69. Chati/era, an original order df Jus- 
sieu's, and a very natural one, contains 
Gambogia, Clusia, Garcinia, Manrmiea, 
Calophyllum, and some others ; 70. Auran" 
Hoy Citrus, Limonia, Murrsa, genera re- 
markable, for the pellucid spots in their 
leaves probably exemplify tnis order, to 
which are added among others Thea and 
Camellia ; 71. MelU, a veiy natural order, 
of which the tubular nectarium bearing 
the stamens, is the principal character, as 
Turrsca Aitonia, Trichilii Melia, Swiete- 
nia, and Cedrela, the two Iast«re kinds of 
mahogany ; 72. Vitet, consists only of 
Cissus and Vitis ; 73. Geramet, consists of 
Geranium (including Pelargonium and 
Erodium of L'Heritier) and Monsonia, to 
which are subjoined, as akin to them,Tro- 
pceoloBiy Impatiens, and Oxalis; 74, 
Malvaceat Malva, Lavatera, Hibiscus, and 
others, constituting the^onodelphia class 
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of LiniiKUs, with tosie othen related 
thereto; 75. Mag^noiU, composed of 
Magnolia, Liriodendron, Michelis, with 
some others; 76. Jnotue^ nearly allied 
to the last» as Anona, Unooa, Uvaria* and 
Hilopia; 77. Memtptrma^ Cissampelos, 
Menispermum, 6ic. ; 78. BarberideM, Ber- 
beris, Leontice, Epimedium, with some 
supposed to be allied to them ; 79. 7V- 
Macete, Hermannia, Sparmannia, Grewia, 
Tilia, &c. ; 80. CUU^ Cisttis is the chief 
and most certain of these* from which ge. 
nus Jussiea separates Helianthemum ; 
81. Rvtacent Tribuhis, Zygophylhim, Ru- 
ta Dictaranus, and others ; many new ge- 
nera of this order have been cuscovered 
in New Holland: see Tracts relating to 
Natural Histoiy, by Dr. Smith, who con- 
siders Oxalis as belonging here; 8^. 
CaryophtfUet the Pink and Campion tribe, 
which is very natural, as Spergula, Are- 
nana, Dianthus, Silene, &c. 

Class XIV. Dieotyledme9y with serecal 
petals, stamens inserted into the calyx or 
corolla. 

Orders thhleen, 83, SempervrvdB^ a suc- 
culent tribe, Cotyledon, Sedum, Semper- 
vivum; 84v Saxifrage, Saxifraga, Cniy- 
aosplenium, &c. among which Hydrangea 
must surely rather belong to the Capnfo- 
Ha ; 85. CaeH, consists of Kibes and Cactea, 
m paradoxical association ; 86. P^rfu/ocetf, 
Portulaca, Tamarix, Claytonia, &c. the 
last mentioned genus ii suspected to 
be monocotyledonous ; 87. Ficoiduty of 
which the most remarkable is the vast 
genus Ifesembiranthemum ; 88. Onagir^t^ 
(Enothera, Epilobium, ai^d Jussiaea, ex- 
emplify this, and the beautiful Fuchsia, 
witn omers, are subjoined, some of which 
belong to the following Older; dQ.MyrtL 
a fine and v«it natural family, composed 
of Melaleuca, Sepitospermum, Eucalyptus, 
Myrtus, Eugema, &c. ; 90. Mdcutwiuit 
as Melastoroa, Osbeckia, Hhexia, all re- 
markable for handsome anthers ; 91. jSo- 
UcaruB, Lythrum, Lawsonia, Peplis, Glaux, 
he. \ 93. RoBOc^ie, a very large and fine 
order, constituting in general the Icosan- 
dxia of Linnaeus: a8P3rrus, Rosa, Fraga- 
ria, Rubus, Pruilus, with many more ; 
93. LejrumiHota, a still more extensive or^ 
der t&n the preceding, in which the 
system under our consideration, as keep- 
ing so natural an order entire, has much 
the advantage of the Linnsean artificial 
sjrstem, which, being founded only on the 
stamens, unavoidably disunites it To this 
are referred. Mimosa, TaiQarindus, Cas- 
aia, Poinciana, Bauhinia, Sophora, Genis- 
ta, Lupinus, Trifolium, Phaseolus, As- 
traealu^ Vicia, Hedysarum, Pterocarpus, 
9fiAm9tiy other genex»rtia^ to cacb ^ 



the above ; 94. TerOintacea, a radior 
confused order ; in it we find Rhus, Ca- 
narium, Schinus, Pistacia, Zanthoxyhim ; 
and even Juglons, is put here on account 
of a slight affinity ; 95. Rhanmi^ is a more 
satisfactory order ; as Euonjrmus, Celas- 
trus, Cassine, Hex, Rhamnus, &c. 

Class XV. Dicotytedonet^ with stamenf, 
in separate flowers, from the pistib. 

Orders five. 96. J^phorbut, consists of 
MercuriaHa, Euphorbia, Phyllanthus, 
Buxus, Croton, Hippomane, with seveiil 
more, for the most part acrid, and oflen 
milky plants; 97. CucurbiUuxa, the 

Soura tribe, Biyonia, Cucumis, Paasi- 
ora, with a few more ; 98.^ Uniat, com- 
posed of Ficus, Moms, Urtica, Humulus, 
Cannabis, to which, amongothers. Piper 
is subjoined, as aa ally ; 99. Amentcuxdtf 
Salix, Populus, Betula, Quercus, Coiylus, 
&c to which Ulmus, Celtis, and Fother- 
gilli^ are prefixed; 100. Cotdfer^ Ca- 
suanna, Juniperus, Cupressus, are exam- 
ples of this veiy distinct order. 

At the end of this system is a laige as- 
sembh^ of genera* under the denomina^ 
tion ofPianUt incerUt tedu, as not capa- 
ble of being referred to any of the fore- 
going orders. Some of them, pei^ps^ 
when better known, may be removed in- 
to the body of the system, but many must 
always remain in doubt Nor is this to 
be esteemed as a fault peculiar to the 
8}rstem of Jusaieu. It must be the case 
with all natural ^sterns, unless it were 
pos^bie for their contrivers to have all 
the genera of plants from every comer of 
the earth before them at one view. 

As long as any remain to be discovered, 
or any that are discovered are imperfect- 
ly known, every suc^ system muflt be 
defective. Bendes, it appears that plants 
are connected, not in one regular series, 
but, as it were, in a circle, touching or 
approaching each other by so msny dmer- 
ent points, tnat no human sagacity can de- 
tect which points of connection are mo«t 
important, so as to obtain an infallibly clue 
through so vast a labyrinth. 

A natural system of botanical arrange- 
ment beinr therefore probably unattaina- 
ble in perfection, we are obliged to be 
content, for daily use, with an artificial 
one. When we meet with an unknown 
plant, we count its stamens and styles, or 
observe any other circumstances attend- 
ing those organs, on which the characters 
of the Linnxan classes are founded. Hav- 
ing easily determined the class of our 
plant, we in like manner ascertain its or- 
der. We proceed to compare the parts 
of its flower and fruit with the chaittcten 
«C«?ei7genuiiiithatoiikiy ^ wefiod 
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one that agrees with ihem. HaWnf fi^ed 
the gpenus, we in like manner read over 
the characters of the species, in case the 
genus consists of more than one, till we 
are satisfied we have met with the rig[ht 
Thus we learn the generic and specific 
name of our plant, and are enabled to 
find any thing recorded concerning it. 

Such is the mode of applying the Lin- 
ncan system to use, and in ordinary 
cases no difficulties attend it. But it may 
happen, that we have found a plant whose 
number of stamens is variable in itself, 
or perhaps different from their usual 
number in the natural gepus to which it 
belongs ; for all genera ought to be na- 
tural, and no species must be divided 
from its brethren, on account of charac- 
ters which only respect the artificial 
classes and orders. In this case Linnseus 
has provided us a remedy, by enumerat- 
mg at the head of each class all such 
anomalous species, as far as he could re- 
collect or determine them ; so that if our 
plant does not agree with any of the re- 
gular genera of the class, we may seek it 
among these irregular species. If, after 
all our attempts, the plant under consider- 
ation still proves refractory, the system of 
Jussieu comes to our aid. Not that we 
can hope, even though adepts in the 
science, to determine a plant by the same 
mode in this author; beginning with the 
cotvledons, which, in many cases, we 
shall find it impossible to judge of, and 
which, when found, will often lead us 
astray in the more abstruse orders of Jus^ 
sieu. 

The true way to use this system is, to 
consider what known genus or family our 
plant most approaches in its habit and 
leading characters. By turning to such, 
through the help of the index, and read- 
ing the characters of the corresponding 
omer, we shall be able to judge how far 
we are rigiit^ and shall, at any rate, ?row 
familiar with natural orders and affimties. 
When we have determined the genus of 
our plant in Jussieu, as he has not treat- 
ed of species, we must still recur to Lin- 
naeus for that part of the subject, as well 
as for synonjrms of other authors, and re- 
ferences to figures or descriptions. 

By such a manner of associating these 
two g^at authors, we render them truly 
serviceable to each other, and to the sci- 
ence ; whereas, by placing them in oppo- 
sition, we only make stumbling-blocks of 
all their defects ; for there must be de- 
fects in all attempts of the human intel- 
lect to keep pace with the infinite wis* 
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dom and variety displayed in the works 
of God. 

With respect to the application of ei- 
ther of these methods of arrangement to 
medical use, as a means of forming any 
probable judgment of the qualities of 
plants, the more natural any system is, 
the better it serves us in this particular. 
But eveii the Linnaen classes and orders 
are many of them sufficient for general 
use, and their learned author has occa- 
sionally suggested other remarks, peculi- 
ar to himself, tending to the same end. 

His Didynamia Gymnospermia, and the 
ringent flowers with naked seeds, allied 
thereto, which, having only two stamens, 
are necessarily placed in his second class, 
Diandria, are all innocent or wholesome : 
those of the other order, Angiospermia, 
are fetid, narcotic, and dangerous, being 
akin to a large part of Pentandria Mono- 
P'nia, known to be pobonous, as contain- 
ing henbane, niglitshade, and tobacco. 
The whole class Tetradynamia is whole- 
some, except the fetid cleome, wrongly 
referred to it. Whenever the stamens are 
found to grow out of the calyx, whe- 
ther they be numerous, as in Icosandria, 
or few, as in the currant and gooseberry, 
they infallibly indicate the pulpy fruits of 
such plants to be wholesome. Whenever 
the nectary is a distinct organ or struc- 
ture from the petals, Linnaeus justly ob- 
serves, that the plants to which it belongs 
are to be suspected. The papilionaceous 
or pea flower is remarked by him to be-^ 
long to a wholesome family, which is ge- 
neraJly true, at least when the plants are 
boiled* or roasted. We think it right, 
however, to mention one exception to the 
innocence of this family, as it is not gene- 
ndly known. The seeds of the laburnum, 
eaten unripe, are violently emetic and 
dangerous. They are, indeed, so bitter 
and nauseous as seldom to tempt chil- 
dren, but we have heard of their being 
eaten, and such waS the conseauenoe, 
which is the more important to be known, 
as the tree is so common. 

Milky plants are generally 

Sected, except such as havi 
owers ; but even some of th< 
ly dangerous, as th^ wild let 
ca virosa, which yields a kin 
and the stinking hawk weed 
tida. Crepis rubra, also, or 
weed, commonly cultivated f 
may be in the same predica 
is too nauseous to be eaten, 
rous plants, which grow in d 
ed situations, are aromatio, si 
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very wholetome ; whUe those thtt inhabit 
low and watery places art* lumally among 
the n>ost vrrulent and deadly of all poi- 
Sf' « whatever. Oenanthe crocata poi- 
sons by its scent in a room, causing hea^U 
achea, nausea, and swoonlngs. Cicuta 
virosa, if eaten by cattle unawares, while 
under water, kills them, as Linnxus in- 
forms us, with the roost horrible symp- 
toms. The mallow tribe, or Coluronite- 
ne, so called from bearing their stamens 
in a columnar form, are all emollient, 
abounding with a mucilaginous mice, 
without taste and smeU, veiy useml in 
internal irritations. To this, probably, 
Horace alludes, when he speaks of Ixves 
malvx, and not to any external smoothness 
of the plants mentioned, which, by their 
soft and downy leaves, would rather 
claim the epithet of moUes. The liliace- 
ous family are often very dangerous, es- 
pecially their bulbous roots, fh)in some 
of which the wild natives of southern 
Africa are said to obtain a poison for their 
darts. The natural order of g^rasses are, 
as every one knows, wholesome through- 
out ; for the intoxicating effects recorded 
of Lolium temulentum can hardlv be 
deemed an exception. The beneficent 
Author of Kature has usually indicated 
the wholesome qualities of plants by an 
agreeable sm&l) or taste, while dangerous 
ones are endued with contrary favours. 
The berries of deadly nightshade, Atrofa 
6etfad9tma,BTe indeed an exception to this, 
hot a rare one. 

When we speak here of plants as being 
wholesome or poisonous, it must be un- 
derstood only with a reference to our own 
species, and those animals which most 
approach us in shape and constitution, as 
quadrupeds, and even of these some form 
an exception. Thus goats prefer and 
thrive upon the roost acrid plants, which 
blister the stomachs, or even hands, of the 
human species, as clematis, anemone, ra- 
nunculus, 8ic. Insects, in general, feed 
•n the most virulent herbs, which no 
other animals can taste, and thus such 
iu*e turned to account in the general plan 
©f nature. The art of cookery renders 
many vej^^tables wholesome to man, that 
without it would be far otherwise, as the 
potatoe, which is a species of nightshade, 
or Solantun, and many fruits are rendered 
much more salutary in consequence of 
being dressed. The cassava bread of the 
West Indies is made of the highly acrid 
Jatropha, purified by washing and drying. 
A number of fiirther observations might 
be added ; but the above are sufficient to 
ahew.theuse of botanical sciehce in a me- 



dical point of view. The neceasi^ thai. 
those who make use of highly powerful 
plants for the cure of diseases should 
know one plant from another is evident. 
We have known the useless Lythnun sa- 
licaria gathered, and sold to the apothe- 
cary, for fox-glove, and the sweet, inactive 
chervil for the powerf\il hemlock; we 
have also known nenbane taken for claiy. 
A little science will guard against such 
mistakes. The " Medical Botany" of the 
late Dr. WoodviUe, so extenmre in its 
sale among country practitioners, has per- 
haps done more to provent them than 
most other books; but the liberal and 
dignified physician should be able, by 
more .philosophical means, nOt only to 
guard against mistakes and mischief, but, 
by new inquiries and studies, to advance 
the healing art 

BOTE, la our old law-books, signifies 
recompence or -amends: thus manbotej 
is a compensation for a man slain. 

There are likewise house-bote and 
plough-bote, privileges to tenants of cut- 
ting wood for making plough's, repairing 
tenements, and likewise for fueL 

BOTRYCH!UM, in botany, a genus rf 
the Cryptog^amla Filices class and order: 
capsule nearly globular, distinct, cluster- 
ed in a raceme-like spike ; one-celled, 
opening from the top to the base. There 
are five species. 

BOTTLE, a small vessel proper for 
holding liauors. We say a glass hottle, a 
stone bottle,' a leathern bottle, a woodea 
bottle, a sucking bottle. Of glass bottles 
no mention occurs before the 15th centu- 
ry : for the •* Amphorae vitrex" of Petro- 
nius, to the necks of which were affixed 
labels, expressing the name and a|^ of 
the wine, appear to have been large jars, 
and to have formed part of the many un- 
common articles, by which the voluptua- 
ry Trimalchio wished to distinguish him- 
self It is, however, singular, diat these 
convenient vessels were not thought of il 
an earlier period, especiidly as among the 
small funeral urns of the ancients many 
are to be found, which, in shape, resem- 
ble our bottles. 

Beckman conceives that he discovers 
the origin of our bottles in the figure of 
the Syracusan wine-flasks. Charpentier 
cites, from a writing of the year 1387, as 
.expression, which seems to allude to oie 
of our glass bottles ; but this, attentively 
considered, refers merely to cups, or 
drinking glasses. The name boutiaux, or 
boutilles, occurs in the French language 
for the first tin^e in the 15th centujy; bit 
if it were more ancient, it would piove 
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jMh'ing, as it siti^ed originally, and still 
aa^:noi s. vessels of clay or metal, and 
par lieu Uriy of leather. Such vessels fill- 
ed with wine, which travellers were ac- 
customed to suspend from their saddles, 
xnigiit be stopped with a piece of wood, 
or closed my means of wooden or metal 
tops screwed on them ; and such are still 
used for earthen pitchers. We shall here 
add, that stoppers of cork must have 
been introduced after the invention of 
elass bottles. In 1553, they were little 
known; and their introduction into the 
shops of the apothecaries in Germany took 
phice about the end of the 17th century. 
Before that period, they used stoppers of 
wax, which were more troubJesome and 
more expensive. The ancient Jewish bot. 
ties were kegs made of goats' or other 
wiid beasts' skins, with the hair on the 
inside, well sewed and pitched together; 
«o aperture in one of the animai^s paws 
semngforthe mouth of the vessel. Calmet 

BotUes of this kind are mentioned in 
scripture, and they were used for carry- 
ing water through the deserts of Arabia 
and other countries, where springs and 
streams are scarce. Such bottles, in- 
deed, have been in common use both in 
ancient and modem times. The word 
used by Job (ch. xxxii. 19.) signifies, in 
the original, to swell or distend; it is 
properiy used to express a skin bottle, 
which would be made to swell by the li- 
quor poured into it, and which would be 
more distended and enlatged, till they 
wonM at last burst, if they had no vent 
by the fermentation of the Hquor as it ad- 
"vanced towards ripeness. Hence we per- 
ceive the propriety of putting new wine 
into new bottles, &c. according to the ap- 
propriate allusion in the gospels, which, 
being moist and strong, would resist the 
•xpansion, and preserve the wine to due 
maturity: whereas old bottles of this 
kind, being diy and more brittle, would 
be in danger of bursting, and were best 
adapted to receive old wme, the fermen- 
tation of which had ceased. 

These leather bottles are supposed, by 
a sacred historian, not only to be frequents 
ly rent, when grown old and much used, 
but also to be capable of being repaired 
(Josh. ix. 4.) Modem travellers, as well 
as ancient authors, frequently take notice 
cyf these leathern bottles. The Arabs, 
says Sir John Chardin, and all those who 
iead a wandering life, keep their water, 
milk, and other uquors, in these bottles, 
the manner of repairing which he also 
describes. They serve, according to this 
Wfiter, to preserve their contents more 



fresh than in any other way. They ire 
made, he says, of goat-skins : when the 
animal is killed, they cut off its feet and 
its head, and in this manner they draw it 
out of the skin without opening the belly. 
They afterwards sew up the pkices where 
the legs were cut off, and the tail, and 
when it is filled, they tie it about the 
neck. These nations, and the country 
people of Persia, never go a journey with- 
out a small leathern bottle of water hang- 
ing by their side like a scrip. The great 
leathem bottles are made of the skin of 
an he-eoat, and the small ones, that serve 
instead of a bottle of water on the road, 
are made of a kid's skin. In speidcing of 
the Persians, the same traveller says, 
that they use leathem bottles, and find 
them useful in keeping water fresh* 
especially if people, when they trnvel, 
take care to moisten them, wherever they 
find water. The evaporation tlius ftir- 
nished, serves also to keep the water 
cool. He says that the disagreeable taste 
of the leather is taken oft', by causing it 
to imbibe rose water when it is new, and 
before it be implied to use. 

Formerly, it is said, the Persians per- 
fumed these leathem vessels with mioftic, 
or with incense. From him also we learn, 
thftt they pat into these goat-skin and kid^ 
skin vessels eveiy thing which ther want 
to carry to a distance in the East, whether 
diy or liquid ; they are thus preserved 
fresher than if they were conveyed in 
boxes or pots : the ants and other insects 
are prevented from getting among them, 
and they are thus kept free from dust ; 
and for these reasons butter, honey, 
cheese, and other such aliments, are in- 
closed in vessels made of the skins of 
these animals. Accordingly the things, 
particularly the balm and honey, which 
were somewhat hquid, that were carried 
to Joseph as a present, were probably 
inclosed in little vessels made of kid- 
skins. Homer also refers to this mode of 
preserving various kinds of provision in 
leathem vessels. Glass bottles are better 
for cider than those of stone. Feul glass 
bottles are cured by rolling sand or small 
shot in them ; musty bottles by boiling 
them. Bottles are chiefly made of thick 
coarse glass ; though there are likewise 
bottles of boiled leather made and sold 
by the case-makers. Fine glass bottles, 
covered with straw or wicket* are called 
flasks. The qualit}* of the glass has been 
sometimes found to affect the hquor in 
the bottle. 

BOTTOH, in navigation, is used to de» 
note as well the channel of riven and 
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lurbours, as the body or hull of a ship : 
thus, in the former sense, we say, a era- 
velly bottom, clayey-bottom, sandy-bot- 
tom, &c. aiKl in the latter sense, a British 
bottom, a Dutch bottom, &c. 

By statute, certain commodities im- 
ported in foreign bottoms, pay a duty 
'called petty customs, over and above 
what they are liable to, if imported in 
British bottoms. 

BOTTOMRY, in commerce, a marine 
contract for the borrowing of money upon 
the keel or bottom of a ship ; that is to 
say, when the master of a ship binds the 
ship itself, that if the money be not paid 
by the time appointed, the creditor shall 
have the said snip. 

BoTTOMRT is also where a person 
lends money to a merchant, who wants 
it in traffic, and the lender is to be paid a 
greater sum at the return of the ship, 
standing to the hazard of the voyage. On 
which account, though the interest be 
greater than what the law commonly al- 
lows, yet it is not usury, because the mo- 
n«y being ftmushed at the lender's ha^ 
Bard, if the ^ip perishes, he shares in 
the loss. 

BOTTONY, a cross bottony, in herald- 
17, terminates at each end in three buds, 
luiots, or buttons, resembling^ in some 
measure, the three-leaved grass. 

BOTTS. See Oistkis. 

BOUCHB of court, the privilege of 
having meat aiid drink at court, scot-free. 
This privilege is sometimes only extend- 
ed to bread, beer, and wine ; arid was an- 
ciently in use as well in the houses of no- 
blemen as in the king^s court 

BOUGUER (Prria), in biography, a 
celebrated French mathematician, bom 
at Croisci, in Lower Bretagne, in Febru- 
ary, 1698. His &ther, John, was profes- 
sor of hydrography, and author of •* A 
Complete Treatise on Narigation." Young 
Bouguer learnt mathematics of his fa- 
ther, from the time he was able to speak, 
and thus became a proficient in those 
sciences while he was yet a child. He 
was sent very eariy to the Jesuits' college 
at Vannea, where he had the honour to 
instruct his regent in the aiathematics, 
at eleven years of age. Two years after 
this he had a public contest with a pro- 
lessor of mathematics, upon a proposi- 
tion which the latter had advancea er- 
roneously ; and he triumphed over him ; 
upon which the professor, unable to bear 
Ae disgrace, left the country. Upon the 
death of his father, he was appomted to 
succeed in his office of hydrographer, af- 
ter a public examination of his qualifica- 



tions, being then only ffileen years of 
ag^ ; an occupation which he ^scharged 
with gTeat respect and dignity at that 
eariy age. In 1727, at the age of twenty- 
nine, he obtained the prize proposed by 
the Academy of Sciences, for the best 
way of masting of riiips. This first success 
of Bouguer was soon after followed by 
two others of the same kind; he suc- 
cessively gained the prizes of 1729 and 
1731 ; the former, for the best manner of 
obsMving at sea the height of the stars, 
and the latter, for the most advantageous 
way of observing the declination of the 
magnetic needle, or the variation of the 
compass. 

In 1730, he was removed from the port 
of Croisci to that of Havre, which brought 
him into a nearer connection with the 
Academy of Sciences, in which he obtain- 
ed, in 1731, the place of associate geome- 
trician, vacant bv the promotion of Mau- 
Eertuis to that of pensioner ; and in 1735 
e was promoted to the office of pension- 
er astronomer. The same year he was 
Bent on the commission to South America, 
along with Messieurs Godin, Condamine, 
and Jussieu, to determine the measure iji 
the dejpees of the meridian, and the fi- 
gure of the earth. In this painful and 
troublesome busmeas, of ten years dunu 
tion, chiefly amoiig the lofty Cordelier 
* mountains, our author determined many 
other new circumstances, beade the main 
object of the voyage ; such as the expan- 
sion and contraction of metals and other 
substances, by the sudden and alternate 
changes of heat and cold among ^ose 
mountains; observations on Ae refrac 
tion of the atmosphere from the tops of 
the same, with the singular phenomenon 
of the sudden increase of the refraction, 
when the star can be observed below the 
line of the level ; the laws of the dennty 
of the air at different heights, from ob- 
servations made at different points of 
these enormous mountmns ; a determina- 
tion that the mountains have an effect up- 
on a plummet, though he did not assign 
the exact ouantity of it ; a method of 
estimating me errors committed by navi- 
gators in detennining their route ; a new 
construction of the log for measuring a 
ship's way : with seveml other useful im- 
provements. 

• Other inventions of Bouguer, m«de up- 
on different occasions, were as fiJIow: 
the heliometer, being a telescope with 
two object glasses, affording a good me- 
thod of measuring the diameters of the 
larger phmetowith ease and exactnen: 
his researches on the figure in wluch two 
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lines or two long ranges of parallel trees 
appear: his. experiments -on the famous 
reciprocation of the pendulum ; and those 
upon the manner of measuring the force 
of the liffhti &c. &c. 

The close application which Bouguer 
gave to study undermined his health, and 
terminated his life the 15th of August, 
1758, at 60 years of age. His chief works, 
that have been published, are, 1. "The Fi- 
gure of the Earth, determined by the Ob- 
servations made in South America;" 
1749, m 4to. « 2. « Treatise on Naviga- 
tion and Pilotage ;" Paris, 1752, in 4to. 
This work has been abridged by M. La 
Caille, in one- volume, 8vo. 1768. 3. ** A 
Treatise on Ships^ their Construction and 
Motions ;»' in 4to. 1756. 4. " An Optical 
Treatise on the Gradation of Light ;" first 
in 1729; then a new edition in 1760, in 
4to. and a great number of papers insert- 
ed in the Memoirs of the Academy. 

BOUNTY, a bounty in political econo- 
my, is a sum of moviey paid by the state 
for the raisiBg or the exporting of some 
species of rude produpe or manufacture. 
In this country every person who raises 
a certain quantity of flax is entitled to a 
bounty ; and when com is below a cer- 
tain price, a bounty of so much per bushel 
is paid on its exportation. 

The intention of bounties is to encou- 
rage the production of those articles On 
which they are paid, by securing a profit- 
adi>le return to the producer. 

The effect of a bounty on the produc- 
tion of any article is, to render it cheaper 
in the hdme market — thus, if the fair or 
customary profit on the capital employed 
be 10 per cent, and the boun^ amount 
to 5 per cent on the capital, it is evident 
the grower can afford to sell the article 
5 per cent che^>er than he otherwise 
could. 

The effect of a bounty on the exporta- 
tion of any article is, to render it dearer 
in the home market — ^fpr by means of it 
the surplus of the home market can be 
removed on easier terms than could other- 
wise be possible to the foreign market, 
and thus a reduction of price is prevent- 
ed. 

But if the redundance of the home mar- 
ket could not be exported, and the price 
consequently was reduced, production 
would be discouraged, and the supply 
being more scanty, the price might be as 
high or higher than it is rendered by the 
bounhr. For a more particular inquiry 
into the effects of a bounty on exporta- 
tion see Coav Laws. 
The objection to all bounties is the fol- 



lowing : " that every branch of trade in 
which the merchant can sell his goods 
for a price which replaces to him, with 
the ordinary profits of stock, the whole 
capital employed in preparing and send- 
ing them to market, can be carried on 
without a bounty. Every such branch is 
evidently upon a level with all the other 
branches of^ trade whicl 
without bounties, and < 
require one more than th 
only require bounties, ii 
chant is obliged to sell 
price which does not re 
capital, together with tli 
or in which he is obUgei 
less than it really costs him to send them 
to market The bounty is given in order 
to make up this loss, and to encourage 
him to continue, or perhaps to begin a 
trade, of which the expense is supposed 
to b^ greater than the returns, of which 
every operation eats up a part of the ca- 
pital employed in it, and which is of such 
a nature, thiat, if all other trades resem- 
bled it, there would so6n be no capital 
left in the coimtry. See Drawback, 
Premium. 

BOW, a weapon of offence made of 
steel, wood, horn, or other elastic mat- 
ter, which, after being bent by means of 
a string fastened to its two ends, in re- 
turning to its natural state, throws out 
an arrow with prodi^ous force. 

The use of the bow is, without all 
doubt, of the earliest antiquity. It has 
likewise been the most univenal of all 
weapons, having obtained among the most 
barbarous and remote people, who had 
the least communication with the rest of 
mankind. 

The figure of the bow is pretty much 
the same in all countries, where it has 
been used ; for it has generally two in- 
flexions or bendings, between which, in 
the place where the arrow is drawn, is a 
right Une. The Grecian bow was in the 
shape of a s, of which form we meet with 
many, and gpenerally adorned with gold 
or silver. The Scythian bow was distin- 
guished from the bows of Greece and 
other nations by its incurvation, which 
was so g^at, as to form an half-moon or 
semicircle. 

The matter of which bows were made, 
as well as their size, differed in different 
countries. The Persians had very great 
bows made of reeds; and the Indians had 
also, not only arrows, but bows made of 
the reeds or canes of that country ; the 
Lycian bows were made of tlie cornel 
tree ; and those of the JEthiopians, which 



Digitized by 



Google 



BOW 



BOY 



•urpassed all others in magnitade, were 
made of the palm-tree. 

Though it does not appear that the Ro- 
mans made use of bows m the infancy of 
then Tepublic, yet they afterwards aihnit- 
ted them as hostile weapons, and em- 
ployed auxiliaiy archers in all their wars. 

In drawing the bow, the primitive Gre- 
cians did not pull back their hand to- 
wards' their ri^t ear, according' to the 
fashion of modem ages, and of the an- 
cient Persians, but, placing their bow di- 
rectly before them, returned their^ hand 
upon their nght breast. This was also 
the custom of the Amazons. 

The bow isa weapon of offence amongst 
the inhabitants of Asia, AfHca, and Ame- 
rica, at this day ; and in Europe, before 
the invention of fire arms, a part of the 
infantry were aimed with bows. 

Lewis XI. first abolished the use of 
^em in France, introducing, in ^eir 
place, the halbard, pike, and broad sword. 
The long bow was formerly in great 
vogue in England, ahd many laws were 
made to encourage the use of it. The 
parliament under Henry VIlI. complain- 
ed of the disuse o) long bows, hereto- 
fore the safeguard and defence of this 
kingdoni, and the dread and terror of its 
enemies. 

Bow, in music, an instrument, which, 
being drawn over the strings of a musical 
instrument, makes it resound. It is com- 
posed of a small stick, to which are fas- 
tened eighty or an hundred horse hairs, 
and a screw, which serves to give these 
burs the proper tension. . In order that 
the bow may touch the strings briskly, it 
is usual to rub the hairs with rosin. The 
bow of the violin is now about 28 inched 
long. 

Bow, among artificers, an instrument, 
so called from its fi^re, in use among 
gun-smiths, locksmiths, wateh-makers, 
lie. for making a drill go. Among turn* 
ers^ it is the name of that pole fixed to 
the ceilinjg^,to which the}^ fasten the cord 
that whins round the piece to be turn- 
ed. 

Bow of a 9Hp9 that part of her head, 
which is contained between the stem and 
the sher-part of the fore-castle on either 
aide ; so that a ship hath two bows, the 
starboard and the larboard, or, as they 
are sometimes caUed, the weather and 
the lee bow. 

BOWLING^ the art of playing at bo wb. 
The first thing to be observed in bowHng 
is, the right choosine^ your bowl, which 
must be suitable to tne ground you de- 
Bigntomnon. Thus, for close alleys, 
the flat bowl is the ^est; lor open 



grounds of advanta^, the round byiseed 
bowl; and for plain and level swards^ 
the bowl that is as round as a ball. The 
next is to choose your ground ; and lastly 
to distinguish the rismgs, f<illlngs, and 
advantages of the places where you bowl. 

Bowuire, Bow-Liin, in a ship, a rope 
made fast to the leech or middle part of 
the outside of the sail : it is fastened by 
two, three, or four ropes, like a crow's 
foot, to as many parts of the sail ; only 
the mizen bowling is fastened to the low- 
er end of the yard. This rope belong 
to ail sails, except the sprit-sail and spnt- 
top-sails. The use of the bowling is to 
make the saib stand sharp or close, or by 
a wind. 

•* Sharp the bowline," is hale it taught, 
or pull it hard. ** Hale up the bowling," 
that is, pull it harder forward on. *^ Check 
or ease, or run up the bowling," that is, 
let it be more slack. 

BOM'^SE, in the sea language, signifies 
as much as to hale or pull. Thus bowsing 
upon a tack, is hahng upon a tack. 
Bowse away, that is, pull awa} altogether. 

BOWSPRIT, or Boltspkit, a kind of 
mast, resting slopewise on the head of 
the main stem, and having its lower end 
fastened to the partners of the fore-mast, 
and fiulher supported by the fore-stay. 
It carries the sprit-sail, ^rit-top-sadl, and 
jack-staff, and its leneth is usually the 
same with that of the f(>re-mast. 

BOWYERS, artificers, whose employ- 
ment or Occupation it is to make bows. 
There is a compan)r of bowyers in the 
city of London, first incorporated in 1623. 

BOIL See Buxus. 

The turner, engraver, carver, mathe- 
matical instrument, comb, and pipe mak- 
ers, pive a great price for this wood by 
weignt, as well as by measure. It makes 
wheels or shivers, pins for blocks and 
pullies, peg^ for musical instniments, 
nut-crackers, weavers' shuttles, collar- 
sticks, bump-sticks and dressers for shoe- 
makers, rulers, rolling-pins, pestles, mall- 
balls, beetles, tops, tallies, chess-men, 
screws, bobbitis, cups, spoons, and the 
strongest of all axle-trees. 

The box-tree formerly g^w in g^reat 
plenty near Dorking, in Surry, but only a 
few of the large trees are now left Box- 
wood is chiefly imported from the LevanC, 
sometimes from Spain. 

BOYAU, in fortification, a ditch cover- 
ed with a parapet, which serves as a com- 
munication between two trenches. It 
runs parallel to the works of the body of 
the place, and serves as a line of contr»> 
yallaiion, not only to hinder the sallies 
of the beaeged, but also to secure the 
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mben. But when it is a partietilar cut, 
that runs from the trencnes to cover 
some spot of g^und, it is drawn so as to 
be en^iaded, or scoured by the shot from 
the town. 

BOYLE (RoBEUT,^ one of the greatest 
philosophers, as well as best men, that 
any country has ever produced, was the 
seventh son, and the fouiteenth child, of 
Richard Earl of Cork, and bom at Lis- 
more, in the province of Munster, in Ire- 
Und, the 25th of January, 1626-7 ; the 
very year of the death of the learned 
Lord Bacon, whose plans of experimental 
philosophy he afterwards so ably second- 
ed, that it was said of him, that he was 
the person designed by nature to succeed 
to the labours and inquiries of that ex- 
traordinary genius. While very young, 
he was instructed in his father's house to 
read and write, and to speak French and 
Latin. In 1635, when only eight years 
old, he was sent over to Englimd, to be 
educated at Eton school. Here he soon 
discovered extraordinaiy powers of un- 
derstanding, with a disposition to colti*> 
vate and improve it to the utmost 

After remaining at Eton between three 
and four years, his father sent him and 
his brother Francis, in 1638, on their 
travels upon the continent. They passed 
through France to Geneva, where they 
settled for some time to pursue their 
studies : here he resumed his acauaint- 
ance with the elements of the matheraa- 
tics, which he had commenced at Etoa 
when ten years old. 

In the autumn of 1641» he quitted Ge- 
neva, and travelled through Switzerland 
and Italy to Venice, fi-om whence he re- 
turned again to Florence, where he spent 
the winter, studying the Italian language 
and history, and the works of the cele- 
brated astronomer Galileo, who died in a 
vUkire near this city during Mr. Boyle^s 
residence here. 

About the end of March, 1642, he set 
out from Florence, visited Kome and 
otlier places in Italy, then returned to the 
south of France, and came bock to Eng- 
hu)d in 1644. 

From this tune Mr. Boyle's chief resi- 
dence, for some y^ears at least, was at his 
manor of Stalbridge, from whence he 
made occasional excursions to Oxford, 
London, &c.; applying himself with great 
industry to various kmds of studies, but 
especially to philosophy and chemistry, 
and seiamg every opportunity of culti- 
vating the acquaintance of the most 
learned mpn of his time. He was one of 
the members of that small but learned 
hody of men, who, when aU academical 



studies were interrupted by the civil 
wars, secreted themselves, about the year 
1645, and held private meetings, first in 
London, afterwards ut Oxford, to culti- 
vate subjects of natural knowledge, upon 
that plan of experiment which Lord 
Bacon had delineated. They styled them- 
selves then the Philosophic College ; but 
after the restoration, wnen they were in-' 
corporated, and distingiushed opeidy, 
they took the name of the Royal Society. 

In the summer of 1654, he went to 
settle at Oxford, the Philosophical Socie- 
ty being removed from London to that 
place, that he might enjoy the conversa- 
tion of the other learned members, his 
friends, who had retired thither, such as 
Wilkins, Wallis, Ward, WiUis, Wren, 
&c. It was durinr his re^dence here 
that he improved mat admirable engine 
the air-pump : and by numerous experi- 
ments was enabled to discover several 
qualities of the air, so as to lay a founda- 
tion fbr a complete theory- But philo- 
sophy, and inquiries into nature, though 
they engaged nis attention deeply, md 
not occupy him entirely, as he still con- 
tinued to pursue critical and theological 
studies. He had offers of preferment to 
enter into holy orders, by the govern- 
ment, after the restoration. But he de- 
clined the offer, choosing rather to pur- 
sue his studies as a layman, in such a 
manner as might be most effectual for 
the support of religion ; and begran to 
communicate to the world the fruits of 
these studies. 

In the year 1663, the Royal Society be- 
ing incorporated by King Charles IT. Mr. 
Boyle was named one of Uie council ; and 
as he might justly be reckoned among the 
founders of that learned body, so he con- 
tinued one of the most useful and indus- 
trious of its members during the whole 
course of his life. 

In 1688, Mr. Boyle's health declin'mg 
very much, he abridged greatly his time 
^ven to conversations and communica- 
tions with other persons, to have more 
time to prepare for the press some others 
of his papers, before his death ; he died 
on the last day of December of the 
year 1691, in the 65th year of his age, 
and was buried in St. Martin's church in 
the Fields, Westminster, his funeral ser- 
mon being preached by Dr. Gilbert Bur- 
net, Bishop of Salisbury ; in which he 
displayed the excellent qualities of our 
author, witli many circumstances of his 
life, &c. He represents him as being 
weU acquainted with the whole eompaat 
of the mathematical sciences, and as well 
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Tened even in the most abtiuse parts of 
gfeometiy. 

Mr. Boyle left ideo several papers be- 
hind him, which have been published 
since his death. Beautiful editions of aU 
his works have been printed at London, 
in 5 volumes folio, and sit volumes 4to. 
Dr. Shaw also published, in three vo- 
liunes4to.» Ae same works, "abridged, 
methodized, and disposed under the ge- 
neral heads of Physic, Statics, Pneuma- 
tics, Natural History, Chemistry, and Me- 
dicine ;" to which he has prefixed a short 
catalogue of his philosophical writings, 
according to the order of time when they 
were first published. The character of 
thfe great man can be only estimated by 
an attention to his works, reflecting, at 
the same time, on the state of science at 
the period in which he lived. He was 
distinguished by the comprehensiveness 
of his views, and the extent and variety 
of his researches ; by indefatigable dili- 
gence, and invincible perseverance, in 
his collection of fiicts and investigation of 
their causes; by a total freedom from 
any preconceived attachment to theories 
and systems; by candour in discussing 
the opinions of cithers ; and by fidelity 
and modesty in the narration of hi^ own 
performances. 

BQUADROjQiAimATo, orDuRALX, m 
music, called by the French b quarre, 
from its figure ^ This is what we call B 
natural or sharp, in distinction to B mol 
or flat. See Flat, and 

If the flat U be placed before a note 
in the thorough bass, it intimates that its 
third is to be minor ; and if placed with 
any cypher over a note in the baas, as ^ 
6> or \^ 5, &c. it denotes, that the fifth or 
BWth thereto are to be flat But if the 
quadro jfi be placed over any ngte, or 
with a cypher, in the thorough bass, it 
has the contraiy effect; for thereby the 
note or interval thereto is raised to its 
natural order. 

BRABEIUM, in botany, a genus of the 
Polygramia Monoecia class and order. 
Essential character: herm. scales of the 
ament ; corol four-parted, revolute above; 
stamens four ; pistil one : drupe roundish ; 
seed globular ; male, scales of the ament; 
corol four or five puled; stamens four, 
inserted into the throat ; style bifid, abor- 
tive. There is only one species, with its 
varieties, viz. B. stelluMfolmm, or African 
almond, rises with an upright stem, which 
b soft and full of pith, and covered with 
a broivn baik. Horizontal branches are 
sent out at every joint, the lower ones be- 
ing longest, and every tier diminishing' to 



the top, so as to form a sort «f pyn^m^ 
The flowers are produced near the ends 
of the shoots, coming out from between 
the leaves, quite round the branches, 
they are of a pale colour iiK^litiing to 
white, they appeu* early in the spfinfft 
and fall away without any fruit suoceed* 
ing them in this country. R is a native 
of the country about the Cape of Good 
Hope. 

BRACE, in architecture, a piece of 
timber fram^ m with bevil iomts, the 
use of which is to keep ^e building from 
swerving either way. When the brace 
is filmed into the king-pieces, or princi- 
pal tsSterSy it is by some caUed a strut. 
Bracks, in the sea-language, are ropes 
belonging to aU the yaws of a ship, ex- 
cept Uie mizen, two to each yard, reeved 
through blocks that are fastened to pen- 
nants, seized to the yard arms. Their use 
is either to square or traverse the yards. 
Hence to brace the yard, is to bring it to 
either side. All braces come aftwsLrd on, 
as the main brace comes to the poop, the 
main-top-sail brace comes to the mizen- 
top, and thence to the main shrouds; the 
fore and fore-top-sail braces come down 
by the main and main-top sail stays, and 
so of the rest But the mizen-bowline 
serves to brace to the yard, and the cross- 
jack braces are btought forwards to t^e 
main-shrouds when the. ship sails close by 
a wind. 

Bracks, in music, iffe those double 
curves which are placed at the beginning 
of the staves of any composition. Their 
use is to bend together the harmonizing 
parts, and lead t^e eye with facility from 
one set of staves to another. In those 
scores which include a part for a keyed 
instrument, as tlie orean, haii»sicord, or 
piano-forte, it is usual to draw a smaller 
brace within the great one, to include and 
to distingtiish from the other parts of the 
score the two staves designed for either 
of those instruments. • 

Bracks to a drum, the cords which are 
distended in oblique lines from the head 
to the bottom rotfnd the exterior of the 
drum, and which, by tightening or relax- 
ing the parchment, serve to raise Or 
flatten the tone, v 

BRACELET, an ornament worn on the 
wrist, much used among the ancients ; 
it was made of diflTerent materials, and in 
dlflferent fashions, according to the age 
and quality of the wearer. Bracelets 
are stfll worn by the savajfes of Africa, 
who are so excesrively fond of them, as 
to give the richest commodities, and 
even their fathers, wives, and children, 
in exchange for those made of no richer 
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mitendf tlum stieUs, glass, beads, tnd 
the Kke. 

BRACHIJEUS, in anntomy, a name 
given to two muscles, which are flexors 
of the cubitus, and distinguished by the 
appeUations of exterma and interma. See 
Akatdjct. 

BRACHMANS, a sect of Indian philo. 
sophers, known to the ancient Greeks by 
the name of Gymnosophists. The ancient 
Bracbmans lived upon herbs and pulse, 
and abstained from every thing that had 
fife in it. They lived in solitude, without 
matrimony, and without property ; and 
they wished ardently for death, consider- 
ing life only as a burden. The modem 
Bracbmans make up one of the casts or 
tribes of the Banians. They are the 
priests of that people, and perform their 
office of |)raying and reading the law with 
several mimical gestures, and a kind of 
miavering voice. They believe, that, in 
tne beginninc^, nothing but God and the 
water e^dsted, and that the Supreme Be- 
ing, desirous to create the world, caused 
the leaf of a tree, in the shape of a child 
playing with its great toe in its mouth, to 
float on the water. From its navel there 
issued out a flower, whence Brama drew- 
hts original, who was intrusted by God 
with this creation of the world, and pre* 
aides over it with an absolute sway. They 
make no distinction between the souls of 
men and brutes, but say the dignity of 
the human soul consists in being placed 
in a better body, and having more room 
to display its faculties. They allow of 
rewards and punishments after this life ; 
and have so spreat a veneration for cows, 
that they look on themselves as blessed, 
if the}r can but die with the tail of one of 
them in their hand. They have preserv- 
ed some noble fragments of the know- 
ledge of the ancient Bracbmans. They 
are skilful arithmeticians, and . calculate^ 
with great exactness, eclipses of the sun 
and moon. They are remarkable for 
their religious austerities. One of them 
has been known to make a vow, to wear 
about his neck a heavy collar of iron for 
a considerable time: another to chain 
himself by the foot to a tree, with a firm 
resolution to die in that place : and 
another to walk in wooden shoes stuck 
full of nails on the inside. Their divine 
worship consists chiefly of processions, 
made m honour of their deities. They 
have a college at Banara, a city seated t)n 
the Ganges. 

BRACHURUS, the name of a genua of 
animalcules, with tails shorter tluui their 
bodies, and no visible limbs. 

VOL. n. 



BRACHYOLOTTIS, in botany, a genus 
of the Syngenesia Superflua chss and or- 
der. Receptacle naked ; down featheiy ; 
calyx cylindrical, simply equal; florets of 
the disk five-cleft. There are two spe- 
cies, natives of the South Sea Islands. 

BRACHYGRAPHY, the art of short- 
hand writing. See SooaT-HAHD. 

BRACKETS, in a ship, the small knees, 
serving to support the galleries, and com- 
monly carved. Also the timbers that 
support the gratings in the head are call- 
ed brackets. 

Brackbts, in gunnery, are the cheeks 
of the carriage <»a mortar ; they are made 
of strong puuiks of wood, of almost a 
semicircular figure, and bound round 
with thick iron plates ; they are fixed to 
the beds by four bolts, which are called 
bed-bolts; they rise up on each side of 
the mortar, and serve to keep her at any 
elevation, by means of some strong iron 
bolts, called bracket-bolts, which go 
through these cheeks or brackets. 

BRADLEJA, in botany, so named from 
Richard Bradley, F.R.S. first professor of 
botany at Cambridge, a genus of Monoe- 
cia Monadelphia chss and order. Essen- 
tial character : male calyx none ; corol 
petals six, pearly equal ; filaments three, 
with three twm anthers, female calyx 
none : corol six-parted, three parts inte- 
rior ; germ superior, with six to eight 
stigmas; capsules six-celled, six-valved; 
seeds solitaiy. There are three species, 
B. mnica, Chinese bradleja, is a shrub with 
leaves resembling the annona, but not of 
a lucid surfiice. The fructifications pro- 
ceed from the axils of the leaves. The 
fruits or seed-vessels are compressed, 
small or biiocular, striated and bard. B« 
zeylanica, is a Cevlonese shnib. B. glo- 
chidium, is a shrub which grows in the 
islands of the Southern or Pacific Ocean^ 

BRADLEY, (Db.Jaxxs) a celebrated 
English astronomer, the third son of Wil- 
liam Bradlev, was bom at Sherborne, in 
Gloucestershire, in the year 1692. He 
went to Oxford, and was admitted a com- 
moner of Baliol College, March 15, 1710, 
where he took the degree of bachelor the 
14th of October, 1714, and of master of 
arts the 21st of January 1716. His 
friends intending him for the church, his 
studies were regulated with that view ; 
and as soon as he was of a proper age to 
receive holv orders, the Bishop of Here- 
ford, who had conceived a great esteem 
for him, gave him the living of Bridstow, 
and soon after he was inducted to that of 
Landewy Welfiry, in Pembrokeshire. 

He waf nephew to Mr. Pound, a gen- 
Mm 
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tiraan well knows in the learned world, 
brmany excellentaatronomicaland other 
onaervationi, and who wouM have enrich- 
ed it much more, if the journals of hia 
voya^s had not been burnt at Pnlo Con- 
dor, when the place was aet on fire, and 
the Engfiah who were aettled there cru- 
elly massacred, Mr. Pound, himself verv 
narrowly escaping with his life. With 
this gentkman, at Wanstead, Mr. Bradley 
pasaed aU the time that he could spare 
from the duties of his Amction t being 
then sufficiently acquainted with the ma- 
thematics to improve by Mr. Pound's con- 
versation. It may easily be imagined that 
the example and conversation of this 
ffentleman did not render Bradley more 
fond of his profession, to which he had 
before no great attachment ; he continued, 
however, aa jret to fulfil the duties of it, 
though at this time he had made such 
observations, aa laid the foundation of 
those discoveries which afterwards dis- 
tinguished hi|n as one of the greatest as- 
tronomers of his age. These observa- 
tions g^ned him the notice and friendship 
of Oie Lord Chancellor Macclesfield, Mr. 
Newton, aflerwards 8ir Isaac, Mr. Halley, 
and of many other members of the Boval 
Society, into which he was soon after 
elected a member. 

Soon after, the chair of Savilian pro- 
fessor of astronomy at Oxford became 
vacant, bv the deadh of the celebrated Dr. 
John Keu, and Mr. Bradley was elected 
lo succeed him on the 31st of October, 
1721, at 29 years of age, hia colleague 
being Mr. Halley, who was professor of 
geometry on -the same foundation. Upon 
tois appointment, Mr. Bradley resigned 
his church livings, and applied himself 
wholly to the atudy of his favourite 8ci«* 
enco. In the course of his observations, 
which were almost innumerable, he disco- 
vered and settled the laws of the alterations 
of the fixed stars, from the progressive mo- 
tion of light, combined with the earth's 
annual motion about the sun, and the nuta- 
tionoftheearth'aasis, arinng from the un- 
equal attraetion of the sun and moon on 
the different parts of the earth. The 
former of these cfiecta ia called the 
« abercaaon" of ^e fixed stars, the theo- 
ry of wUch he publiihed in 1727 ; and 
^e hater, the ** nutation" of ^e eanh'a 
axis, the theory of which appeared in 
1737 : so that, m the space of about ten 
yeaift, he communicated to tkvt world two 
of the finest disooveriea in modern nstro- 
aoroy, which will for ever make a memo- 
rable epoch in tSie history of that scienco. 
See AsBKMUTioar and Nutatiov. 



In 1730, Mr. Braiiey saoaeedod Mr. 

Whiteside, as lecturer m astronomy and 
experimental philosophy in the Museum 
at Oxford, wnich waa a oonnderable 
emolument to him, and which he held till 
within a year or two of his death, when 
his ill state of health induced him to re« 
sign it. He alwaya preserved the esteem 
aiui friendship cif Dr. Halley, who, be- 
ing worn out by age and infirmities, 
thoujght he could not do better for the 
service of astronomy, than procure fiir 
Mr. Bradley the place of regiua profieasor 
of astronomy at Greenwich, which he 
himself had many years possessed wikli 
the greatest repuUtien. With this view 
he wrote many letter^ desirii^ Bfr. Brad- 
ley's permission to apply liar a grant of 
the reversion of it to tum, and even oC> 
fered to resign it in his favour, if it should 
be thought necessary ; but Dr. Hattejr 
died bef&e he eould accomplish this kino 
object. Dr. Bradley, however, obtained 
^e plai!e in February, 1741-8, by the in^ 
terest of Lord Macclesfield, who was 9£» 
terward president of the Boyal Society, 
and upon his appointment the University 
of Oxford sent him a diploma of doctor ec 
divinity. 

Thi s appointment of astronon^r royal 
at Greenwich, which wasdated the third 
of February, 1741-2, placed Mr. Bradley 
in his proper dement, and he pursued 1ms 
observations with unwearied diligence. 
However numerous the collection of aa- 
tronomical instruments at that obaervato- 
ry, it was impossible that ^uch an obaer* 
ver as Dr. Bradley should not desire lo 
increase them, as well to answer those 
particular views, as in general to make 
observations with grater exactness. In 
the year 1748, therefore, he took the op- 
portuniUr of the visit oi the Boyal Society 
to tlie observatory, annually ntsde to eoc- 
amine the instrumenta and receive the 
professor's observations for tfae^ear, to 
represent so sttongfy the necessity of re- 
pairing the old instnunents, and provid- 
ing new ones, that the Society taouglit 
proper to make application to the kitig-» 
who was pleased to order one thousami 
pounds for that purpose. Tliis sum was 
laid out under the direction ci our autiMSV 
who, with the aasistance of the late oele- 
hrated Mr. Gndiaro and Mr. Bird, §»• 
niahed the observatoiy with aa comfilefee 
a colleotion of astronomical instrumentm 
aa the moat akilfol and diligent observer 
could desire. 

During Mr. Bradley's residence at the 
Royal Observatory, the living of tiie 
church at Greenwich became vacant, and 
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' WM offtered to him : upon his refusing to 
accept it, fVorn a conscieniiouB scruple, 
■* that the dutj of a pastor was incom- 
patible with his other studies and neces- 
9mty enga^ments," the king was pleased 
to grant him a pension of 2501. over and 
abore the astronomer's original salary 
from the board of ordnance, " in cousi- 
deration (as the sign manual, dated the 
15th Febniary, 1752, expresses it) of his 
vreat shall and knowledge in the several 
branches of astronomy and other parts of 
tlie mathematics, which have proved so 
useful to the trade and navi^tion of this 
kingdom." A pension which has been 
regularly continued to the astronomers 
royal ever since. 

About 1748 our author became entitled 
to Biriiop Crew's benefaction of 30/. a 
year to the lecture reader in experiment- 
id philosophy at Oxford. He was elected 
a member of the Academy of Sciences at 
Berlin in 1747 ; of that at Paris in 1748 ; 
of that at Petersburgh in 1754; and of 
that of Bologna in 1757. He was mar- 
tied in the year 1744 ; but never had more 
than one child, a daughter. 

By too close application to study and 
observations. Dr. Bradlev became idSlict- 
ed for near two years before his death 
with a ^ievotia oppression on his spirits ; 
which interraptai his useful laoours. 
Tbb distress arose chiefly from an aippre- 
hension that he should outlive his rational 
faculties : but this so much dreaded evil 
never came upon him. In June, 1762, he 
was seixed with a suppression of urine, 
occasioned by an inflammation m the 
retns, which terminated his existence the 
13th of July following. His death hap- 
pened at Chalfont, in Gloucestershire, in 
the 70th year of his age, and he was in- 
terred at Mlnchinhampton, in the fame 
county. 

As to his character, 1>r. Bradley was re- 
markable for a placid and gentle nnodesty, 
very uncommon in persons of an active 
temper and robust constitution. Ahhough 
be was a good speaker, and possessed the 
rare but happy art of expressing his ideas 
with the utmost precision and clearness, 
yet no ftoan was a greater lover of silence, 
for he never spoke but when he thought 
it absolutely necessary. Nor was he more 
inclined to write than to speak, as he bRs 

SibKshed very little; he had a natural 
fBdence, which madie him always afHid 
that his works might injure his character, 
•o that he suppressed many which might 
bave been worthy of publication. Many 
of his papers have been inserted in the 
Phiktopbical TnoMCtionf . 



The pubfic character of Dr. Bradlei^, 
as a man of science and observation, is 
fully established by his various works. 
His private character was in every re- 
spect estimable. That he published so 
little may be ascribed to a lar^ share of 
diffidence, which prevented him from so- 
liciting that attention which at all times 
he could comnumd. His observations 
made at the Royal ObservaHirv, during 20 
years, were comprised in 13 vols, tolio 
and two 4to. ; these were transferred in 
the year 1776 tojthe University of Oxford, 
on condition they should be printed and 
published by that learned body. In 
June, 1691, the Board of Longitude, see- 
ing no prospect of their publication, pass- 
ed some resolutions respecting the pub- 
lic right to these observations, which be- 
ing transmitted to the vice chancellor, the 
Board was in consequence informed, that 
the delegates of the press in the iiniverst- 
Ur were proceeding with the work. The 
first volume was published in 179^ in a 
very splendid form, under the title of 
''Astronomical observations at Green- 
wich, from the year 1750 to 4he year 
1762." 

BRADS, naonff artificers, a kind of 
naib used in building, whidi have no 
spreading head as other naib have. 

BRADYPUS, ihg9i9tk, in natural histo- 

2r, a genus of Mammalia, of the order 
nita. Generic character ; cutting teeth, 
none in either jaw ; catdne teeth obtuse, 
tingle, longer than the grinders, phced 
opposite ; grinders five on each side, ob- 
tuse; fore legs much longer than the 
hind; claws very long. See Plate ff. 
Mammalia, fig. 6. There are three spe- 
cies, of which we sbaH give a brief ac- 
oeunt. . B. tridactyhis, or three-toed sloth : 
the general appearance of the sloth is 
extremely uncouth ; the body is of a 
thick shape: the fore-legs Miort, the 
hinder ones far longer; the feet on all the 
le^ are very small, but are armed each 
with three most excessively strong and 
large claws, of a slightly curved fbrm, 
and sharp-pointed : the head is small ; 
the face short, with a rounded or hhint 
snoot, which is naked, and of a blackish 
colour; the eyes are small, black, and 
round ; the ears rather smal^ flat, round- 
ed, lying close to the head, aiii not un- 
like those of monkeys: the hair on the 
top of the head is so disposed as to pro- 
ject somewhat overthe forehead and sides 
of the fiM^e^ giving a very peculiar snd 
gfrotesque phyiiognomy to the aiumal. 
l*he funeral colmir of the hair on aU 
parts IS a greyish brbwn ; and the hair is 
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extremely come, moderately long, and 
Tcry thickly covers the body» more espe- 
ciaUv about the back and thighs. A re- 
markable character as to coloor, in this 
species, is a wide patch or space on the 
upper part of the back, of a bright femi- 
glnou^ or rather pale orange colour, spot- 
ted on each side with black, and marked 
down the middle with a very conspicuous 
black stripe, wide at its ori^n, ancl gradu- 
ally tapering to its extremity ; it reaches 
more than half way down the back, and 
terminates in a sort of tri6d mark. The 
tail is nearly imperceptible, being so ex- 
tremely short as to be concealed from 
view by the fur. 

The sloth feeds entirely on vegetables, 
and particularly on leaves and fruit Its 
Toice is said to be so inconceivably singu- 
lar, and of such a moufnftd melancholy, 
attended, at the same time, with such a 
peculiarity of aspect, as at once to excite a 
mixture of pity and disgust ; and it is 
lidded, that the animal makes use of this 
natural veil as its best mode of defence, 
since other creatures are frightened away 
by the -unconunon sound. This, how- 
ever, is far from being its only refuge ; 
for SQ great is the c&gree of muscular 
strength which it possesses, that it is ca- 
pable of seizing a dog with its claws, and 
fcokling it, in spite of aO its efforts to escape, 
till it perishes with hunger ; the sloth It- 
self being so well calculated for support- 
ing abstinence, that the celebrated Kirch- 
er assures Ui of its power in this respect, 
having been exemplified by the very sin- 

fular experiment of suffering one, which 
ad fitftened itself to a pole, to remain in 
that situation, without any sustenance, 
upwards of forty days. This extraordi- 
nary animal is an inhabitant of the hotter 
Earts of South America. It is nearly as 
irge as a middle sized dOg. 
B. Didarlylns, or two-toed sloth, is also 
a native of South America ; and it is as* 
serted, on good authority, that it is like- 
vise found in some parts of India, as well 
at in the Island of Ceylon. In its eeneral 
appearance, as well as in size, it bears a 
considerable resemblance to the former 
species : h is, however, somewhat more 
slender in its shape, covered with smooth- 
er or less coarse and harsh hair, and is of 
a more uniform or less varied tinge ; and, 
in particular, is strikingly distinguished, 
as a species, by having only two claws on 
the fore-feet ; it is alM> a much more ac- 
tive animal, and, even when imported into 
Europe, has been known, accoixling to the 
testimony of the Count de Buffon, to ats- 
cend and descend from a tall tree several 



times in a day ; whereas th^ three-toed 
sloth with diraoulty performs that opera- 
tion in a whole dav, and can scarcely 
orawl a few hundred yards in the space 
of many hours. 

B. Ursimis, or ursine sloth, is by far the 
largest species : it is a native of India» 
and has been but lately introduced to the 
knowledge of European naturalists. It 
was brought from the neighbourhood of 
Patna in Bengfal, ^ This animal has, at 
first sight, so much of the general aspect 
of a bear, that it has actually been consi- 
dered as such by some observers : but it 
b no otherwise related to the bear than 
by its size and habit, or mere exterior 
outline. It is about the size of a bear, and 
B covered all over, except on the faoe^ 
or rather the snout^ which is bare and 
whitish, with long shafgv black hair, 
which on the neck and back is much 
longerthan elsewhere : on the forepart of 
the body the hair points forwards; on 
the hinder part backwards : the eyea are 
very small; the ears rather small, and 
partly hid in the long hair of the head : 
it is totally destitute m incisores, or frost 
teeth ; in each iaw there are two canine 
teeth of a moderate size : the nose or 
snout is of a somewhat elongated fbnn; 
it^ also appears as if furnished with a 
sort of transverse joint, or internal car- 
tilage, which admits of a peculiar kind 
of motion in this part It is a gentle and 
good natured animal ; it feeds chiefly on 
vegetables and milk, b fond of apples, 
and does not willingly eat animal toodf 
except of a . very tender nature, as mar- 
row, which is readily sucked from a bone 
presented to it. Its motions are not, as in 
the two former species, slow and languid, 
but moderately lively ; and it appears to 
have a habit or turning itself round and 
round every now and then, as if for amuse* 
ment, in the manner of a dog when lyin^ 
down to sleep. It is said to have a pro- 
pensity to burrowing under the ground. 

BRAG, an in^nious and pleasant game 
at cards, wherein as many may partake 
as the cards will supply ; the eideat hand 
dealing three to each person at one time, 
and turning up the last card tJl round. 
This done, each gamester puts down three 
stakes, one for each card. The first stake 
is won by the best card turned up in the 
dealing round ; befpnning from the ace, 
king, queen, knave, and so downwards. 
When cards of the same vahie are turned 
up to two or more of the gamesters, the 
eldest hand gains ; but it is to be observed, 
that the ace of diamonds win^ to whst- 
ever hand it be turned up. 
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The second stake is won by what is 
called the brag, which consists in one of 
the gamsters challenging the rest to pro- 
duce cards equal to his : now it is to be 
observed that a pair of aces is the best 
brag, a pair of kings the next, and so on ; 
and a pair of any sort wins the stake from 
the most valuable single cani In this 
part consists the great diversion of the 
l^une ; for, by the artful management of 
the looks, gestures, and voice, it frequent- 
ly happens that a pair of fives, trays, or 
even duces, out-brags a much higher 
pair, and even from pairs royal, to the no 
small merriment of the company. The 
knave of dubs is here a principal favour- 
ite, making a pair with any other card in 
hand, and with any other two cards a 
pair royal. 

The third stake is won by the person, 
who first makes up the cards in' his tuind 
one and thirty ; each dignified card go- 
ing for ten, and drawing from the pack 
as usual in this game. 

BRAHE (Ttcuo), a celebrated astro- 
nomer, descended from a noble family, 
originally of Sweden, but settled in Den- 
mark, was bom the I4th of December, 
1546, at Knudstrop, in the county of 
Scbonen, near Helsinboui^: He was 
taught Latin when seven years old, and 
studied five ^ears under private tutors. 
His lather dying while he was very young, 
his uncle, George Bralie, adopted him, 
and sent him in 1559 to study philosophy 
and rhetoric at Copenhagen. The great 
eclipse of the Sun, on the 21st of August, 
1560, happening at the precise time the 
astronomers had foretold, he began to 
consider astronomy as something (fivine ; 
and purchasing the tables of Staidius, he 
gained some notion of the theory of the 
I^anets. In 1562 he was sent by his un- 
de to Leipsic to study the law, where his 
acquirements gave manifest indications 
of extraordinaiy abilities. His natural in- 
clination, however, was tor the study of 
the heavens, to which he applied himself 
•o assiduously, that, notwithstanding the 
care of his tutor to keep him close to the 
study of the law, he made use of eveiy 
means in his power for improving his 
knowledge of astronomy ; he purchased 
with his pocket money whatever books 
he coukl meet with on the subject, and 
read them with great attention, procur- 
ing assistance in difficult cases from Bar- 
tholomew Schultens, his private tutor; 
and having procured a small celestial 
globe, he took opportunities, when his 
tutor was in bed, and when the weather 
was clear, to examine the constellations 
Sq thehenTensi to k«m their mun^ from 



the globe, and their motions from obser- 
vations; 

After a course of three years study at 
Leipsic, his uncle dying, he returned 
home in 1565. In this ^ear, at a wedding- 
feast, a difference arising between Brahe 
and a Danish nobleman, they fought, and 
our author had part of his nose cut off by 
a blow : a defect which he so artfully 
supplied, with one made of gold and sil- 
ver, that it was scarcely perceivable. 
About this time he began to apply him- 
self to chemistry, proposing nothing 
leas than to obtain the philosopher^ 
gtone. 

In 1571 he returned to Denmark, and 
was fiivoured by his maternal uncle Steno 
BiUes, a lover of learning, with a conve- 
nient place at his castle of Uerritzvad 
near Knudstrop, for making his observa- 
tions, and building a laboratory. And 
here it was be discovered, in 1573, a new 
star in the constella^on Cassiopeia. But 
soon ailer, hi» marryii^ a country girl, 
beneath his rank, occasioned so violent a 
quarrel between him and his relations, 
that the king was obliged to interpose to 
reconcile them. 

In 1574> by the king's command, he 
read lectures at Copenhagen on the theo- 
ry of the planets. The year following he 
began his travels through Germany^ and 
proceeded as far as Venice. He then re- 
solved to remove his family, and settle at 
Basil; but Frederick the Second, King 
of Denmark, being informed of his de- 
sign, and unwilling to lose a man who 
was capable of doing so much honour to 
his country, he promised to enable him 
to pursue his studies, and bestowed upon 
him for life the island of Huen in the 
Sound, and promised that an observatory 
and laboratory should be built for him, 
with a supply of money for carrying on 
his designs: and accordingly, the first 
stone of the observatory was laid the 8th 
of August 1576, under the name of Urani- 
bourg. The king also gave him a pen- 
sion of 2000 crowns out of his treasury, a 
fee in Norway, and a canonry of Uoshild, 
which brougnt him in 1000 more. This 
situation he enjoyed for the space of a- 
bout twenty years, pursuing his observa- 
tions and studies with great industry: 
here he kept always in his house ten or 
twelve young men, who assisted him in 
his observations, and whom he instructed 
in astronomy am! mathematics. Here al- 
so he received a visit from James the 
Sixth, King of Scotland, afterwards James 
the First of England, having come to Den- 
mark to espouse Anne, daughter of Fre- 
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^erick the Second. Jtmet made onr aa^ 
thor tome noble presents, and wrote a 
copy of Latin verses in his praise. 

Brahe's tranquillity, however, in this 
happy situation was at length fatally in- 
terrupted. Soon after the death of King 
Frederick, by the aspersions of envious 
and malevolent ministers, be was depriv- 
ed of his pension, fee, and canoniy, in 
1596. Being thus rendered incapable of 
supportine the expenses of his estab* 
lisnment, be quitted his favourite Urani- 
bourg, and withdrew to Copenhagen, 
with some of his instruments, and conti- 
nued his astronomical observations and 
chemical experiments in that city, tili 
the same malevolence procured from the 
new King, Charies the Fourth, an order 
from him to discontinue them. This in- 
duced him to fall upon means of being 
introduced to the Emperor Rodolphus, 
who was fond of mechanism and chemi- 
cal experiments : and to smooth the wa^ 
to an interview, T^cbo now published his 
book, <*Astronomia instaurau Mechani- 
oa,*' adorned with figures, and dedicated 
it to the Emperor. That prince received 
him at Prague with great civility and re- 
spect ; eave him a magnificent house, till 
he could procure one for him more fit 
for astronomical observations; he also 
assigned him a pension of 3000 crowns ; 
and promised him a fee for himself and his 
descendants. Here then he settled in 
the latter part of 1598, with his sons and 
scholars, and among^ them the celebrated 
Kepler, who bad iomed him. But he did 
not long enjoy this happy sKuation, for 
about three years af^er be died on the 34th 
of October, 1601, of a retention of urine, 
in the 55th year of his age, and was inter- 
red in a very magnificent manner in the 
principal church at Prague, where a no- 
ble monument was erected to him ; leav- 
ing besides his wife, two sons and four 
daughters. On the approach of death 
he ei\joined his sons to to take care that 
none of his works shimld be lost ; ex- 
horted this studenU to attend closely to 
theirs exercises; and recommended to 
Kepler the finishing of the Rudolphine 
Tables, which he had constructed for re- 
gulating the motion of the planets. 

Brahe's skill in astronomy is universal- 
ly known ; and he is famed for being the 
inventor of a new system of the planets, 
which he endeavoured, tliou^h without 
success, to establish on the ruins of that 
of Copernicus. He was very credulous 
with regard to judicial astroU^ and pre- 
cages : if he met an old woman when he 
went out of doors, or a hare upon the 
road on a journey, he would torn back 



InmediaMly, beiii^ pe^rsuaded that it was 
a bad omen: alM, when he bved at 
Uranibourg, he kept at his bouse a mad- 
roan, whom he placed at his feet wl table, 
and fed himself; fbr as he imagined that eve- 
ry thm|f spoken by mad persons presaged 
something, he carefully obserred all uiat 
this man sind ; and because it sometioies 
proved true, he fanded it might always 
be depended on. He waa of a very irrita- 
ble disposition : a mere trifle put him in 
a passion : and against persons of the first 
rank, whom he thought his enemies, he 
openly discovered his resentment He 
was very apt to rally others, but high^ 
provoked when the same liberty was ta- 
ken with himself. The principal part of 
his waitings are : 

1. An account of the New Star which 
appeared Nov. 11th, 1572, in Cassiopda; 
Copenh. 1573, m 4to. 2. Another trea- 
tise on the New Phenomena of the Hea- 
vens. In the first part of which he treats 
of the restitution, as he calls it, of the 
sun and of the fixed stars. And in the 
second part, of a new sUr winch had then 
made its appearance. 3. A collection of 
Astronomical Epistles ; printed in 4to. at 
Uranibouig, in 1596 ; Nuremberg in 
1602; and at Frankfort in 1610. It w» 
dedicated to Maurice Landgrave of Hes- 
se ; because there are in it « considera- 
ble number of letters of the Landgrave 
William, his father, and of Christopher 
Kothmann, the mathematidan of that 

Jrince, to Tycho, and of Tycho to them. 
. The Rudolphine Tables ; which be 
had not finished when he died ; but wene 
revised and published by Kepler, as Ty- 
cho had desired. 5. An accurate Enu- 
meration of the Fixed sUrs; addressed to 
the Emperor Rodolphus. 6. A complete 
Catalogue of 1000 of the Fixed Stan ; 
which Kepler has inserted in the Rudof- 
phine Tables. 7. •« Historia Cotlestis," 
or a History of the Heavens, in two parts : 
the first contains the observations he had 
made at Uranibourg, in sixteen books ; 
the latter contains the observations made 
at Wandesburg, Wittenburg, Prague, 8w. 
in four books. 

The apparatus of Tycho was purchased 
by the Emperor Rodolphus ror 32,000 
crowns. It remained, however, useless 
and concealed till the troubles of Bohe- 
mia, when the army of the Elector Pala- 
tine plundered them, and in the troe 
spirit of barbarism breaking some of 
them, and applying others to purposes fbr 
which they were never designed. The 
great oelemd globe of brass was preserv- 
ed, carried from Prague, and deposited 
with the JesuiU of Na^ uk ttkai, 
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wbcBce it was afterwards taken, in the 
year 1633, and placed in the Hall of the 
Boyal Academy at Copenhagen. 

BBAII^ or Baatls, in a ahip, are aroaU 
ropes made use of to fori the sails across ; 
tbey belong only to the two courses and 
the mizen-sail ; they are reeved through 
the blocks, seized on each side the ties, 
and come down before tlie sail, being at 
the very skirt thereof fastenect^t^ the 
cringles; their use is, when the sail is 
fiirled across, to hale up its bunt, that it 
may the more easily be taken up or let 
&11. Hale up the brails, or brail up the 
sail, that is, hale up the aail, in order to 
be fiurled or bound close to the yard. 

BRAIN, in anatomy, that soft white 
mass inclosed in the cranium or skull, in 
which all the organs of sense terminate, 
and in which the soul was formerly sup^ 
posed principally to reside. See Asa* 

TOMT. 

The brain snd nerves are the instru- 
ments of sensation, and even of motion ; 
for an animal loses the power of movins^ 
a part the instant that the nerves which 
enter it are cut. The brain and nerves 
have a strong resemblance to each other; 
and it is probable that they agree also in 
their composition. But hitherto no at- 
tempt has been made te analyse the 
nerves. The brain consists of two sub- 
stances, which differ from each other 
somewhat in colour, but which, in other 
respects, seem to be of the same nature* 
The outermost matter, having some smi^ 
resemblance in celour to wo^-aahes, has 
been called the cineritious part ( the in- 
upmost has been called the medulkry 
part Brain has a soft feel, not unlike 
that of soap ; its texture appears to be 
VS17 close t its specific giAvi^ is greater 
than that of water. When bnun is kept 
in eloee vessels, so that the external air ia 
cxchided, it remains for a long time un- 
altered. FooTcroy filled a glass Fessel 
almost completely with pieces of brain, 
and attached it to a pneumatic apparatus ( 
a few bobbles of carbonic add ffas ap- 
peared at first, but it remained above a 
year without undergoinr any farther 
abange. This is very frr from being the 
caae with brain exposed to the atme- 
sphere. In a few days (at the temperature 
of 60<>) it exhales a most detestable odour, 
becomea add, assumes a green colour, 
and very soon a great quantity of ammo* 
nia makes ita appearance in it. Experi- 
ments ahow, that, excluaive of the small 
proportion of saline ingredients, brain is 
oooiposed of a peculiar matter, differing 
in many particuJara from all other animid 
substiinces, but having a considerable re* 



semblance in many of its properties to 
albumen. Brain has been compared to a 
soap ; but it is plain that the resemblance 
is very faint, as scarcely any oilv matter 
could be extricated from brain by Four- 
croy, though he attempted it by all the 
contrivances which the present state of 
chemistry suggested; and the alkaline 
portion of it is a great deal too small to 
merit any attention. 

BRAKE, in naval affairs, the handle by 
which a sliip's pump is usually worked ; 
it operates by means of two iron bolts 
thrust through the inner end of it, one of 
which rolling across two cheeks, in the 
upper end of the pump, serves as a ful- 
crum for the brake, supporting it between 
the cheeks. The other bolt connecta 
the extremity of the brake to the pump 
spear, which draws up the box or 
piston charged with the water in the 
tube. 

BRAN, the skins or husks of corn, es« 
pedally wheat ground, separated from 
the flour by a neve or boulter. 

It is of wheat-bran that starch-makers 
make their starch. The dyers reckon 
bran among the non-colouring drugs, and 
use it for making, what they call, the sour 
waters, with which they prepare their se- 
veral dyes. 

BRANCH, in botany, an arm of a tree, 
or a part, which, sprouting out from the 
trunk, helps to form the head or crown 
thereof. 

Brahcb is likewise a term used in ge- 
nealogy and anatomy. Thus we say, the 
branch of a family, the branch of an ar« 
tety, the branch era vdn. 

BRANCH! JE, giU$, in the anatomy of 
fishes, the parts corresponding to the 
lungs of land animals, by which fishes 
take in and throw out again a certain 
quantity of water, impregnated with air, 
AH fislies, except the cetaceous ones and 
the petromysuro,,are fumiafaed with these 
organs of respiration ; which are always 
eight in number, four on each side the 
throat That next the heart b the leasts 
the rest inoi^eaaing in order as they stand 
near the head of the fish. 

Each of theae gills b composed of « 
bony lamina, in form of a semidrde, for 
the most part; and on its convex sid« 
stand the leaves or lamdlic, like ao many 
sickles. The whole convex part of the 
lamellie is beset with haira, which are 
longeat near the base, and decrease gra* 
dually as they approach towarda the 
pdnt There are sJso hairs on the con- 
cave side of the lamellie, but ahorter than 
the others, and continued only to its mid* 
dk. 



Digitized by 



Google 



BRA 



BRA 



The convex tide of one lamina is fitted 
Into the concave side of the next superior 
one ; and all of them are connected to- 
gether by means of a membrane, which 
reaches from their base half way their 
height, where it grows thicker, and in 
some measure resembles a rope. The rest 
of the lamina b free, and terminates in a 
very fine and flexible point 

As to the use of these gillS| they seem 
to be designed to receive the blood pro- 
truded from the heart into the aorta, and 
convey it into the extremities of the la- 
mellae ; from whence, being returned by 
veins, it is distributed over the body of 
the fish. 

BRANCHIONUS, in natural history, a 
genus of vermes, of the order Infusoria : 
the character is, body contractile, cover- 
ed wiUi a shell, and furnished at the head 
with ciliate rotary organs. There are 12 
species : the B. urceolaris is bell-shaped, 
with the shell many toothed at the tip, 
and rounded at the base ; tail long, and 
bifid at the end. It is (bund frequentlv in 
stagnant water, appealing to the naked 
eve as a small white speck ; rotary dou- 
ble organ, which it can protrude and con- 
ceal at pleasure. B. striatus, univalve, 
with an ovate striate shell, six-toothed, at 
the tip, and entire at the base ; without 
tail. It is found in salt water; pellucid, 
* crystalline, truncate on the fore part, and 
rounded behind ; sheU varying in form, 
with 12 longitudinal ribs. 

BRANCHIOSTEGOU9, in natural his- 
tory, according to the Linnacan system, it 
is the fifth order of fishes, having gills des- 
titute of bony rays. There are ten ge- 
nera, viz. 



Balistes 

Centriscus 

Cyclopterus 

Diodon 

Lophius 



Mormyrus 

Ostracion 

Pegasus 

Syngnathus 

Tetrodon. 



Most of these are b^ Dr. Shaw placed 
among the Cartelaginei. 

BRANDY, a spirituous lic^uor, pro- 
duced by the distillation of wines of all 
kinds, and, properiy speaking, by no other 
fermented uquor ; though the purely spi- 
rituous part of all fermented vinous li- 
quors procured by distillation Lb essen- 
tially the same, and therefore an infinite 
variety of imitations of the intermediate 

Eroducts of distiUation may be produced, 
y adding flavouring and colouring mat- 
ters to any kind of pure spirit. Brandy 
is prepared in many of the wine coun- 
tries of Europe, and, with particular 
excellence, in Languedoc, in Anjou, 



whence the well-known Cogniac bran<* 
dy, and in other parts of the south of 
France. 

Though every wine will give a certain 
portion of brandy by distillation, it is not 
every kind that can be used with advan- 
tage. In general, the strong heavy wines 
are to be preferred. Those that do not 
yield a sixth of their quantity of spirit, 
are iy>L»worth the expense of working. 
The apparatus is composed of Uiree 
parts ; the alembic, or boiler, the capital 
fitted on the top of the boiler to receive 
the spirituous vapour, and the serpen- 
tine, or worm, a convoluted pipe, fittin|^ 
to the beak of the alembic, and immers- 
ed in water, in which the vapour is con- 
densed, and flows out at the bottom, in 
the form of distilled spirit In distilling^ 
care should be taken not to urge the fire 
too much at first, otherwise the wine 
boils up into the capital, and comes over 
into the worm, mixing with and foufing 
the spirit In general, the slower the 
process, and the smaller the stream of 
spirit from the worm-pipe, the finer and 
better is the brandy. The distillers make 
a distinction between the former and 
latter runnings of the spirit What first 
comes over has the strongest, richest, and 
highest flavour, and this is gradually les- 
sened, and the spirit becomes more and 
more watery to the end. Therefore, 
when the brandy becomes weak, the 
portion already distilled is set apart, and 
the remainder is collected in a separate 
vessel, and is called seconds or feints, in 
the term of British distillers, and is i>ot 
immediately fit for use, but is re-distilled 
with fresh wine in the next process, be- 
ing still too valuable to be lost. Brandy 
is naturally clear and oolouriess as water ; 
for the different shades of colour which 
it has in commerce arise partly from the 
casks in which it is kept, but chiefly from 
the addition of burnt sugar, saunders 
wood, and other colouring matters, that 
are intentionally added by the manufiio-i 
turer, and which appear to do neither 
good nor harm to the quality of the spirit. 

There are several ways of judging^ of 
the strength of the spirit The following 
is also much used by the dealers ; a phial 
is filled three-quarters with the brandy 
stopped with the thumb, and sudden^ 
knocked with some force against the 
knee. This ruses a froth on the surface, 
and by the size and durability of the bub* 
bles, a good idea may be formed of the 
strength of the licjuor, by those who are in 
the constant habit of examining sample*. 
This is, however, as liable to error as the 
trial with gunpowder, burning, &c. i for 
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H is wdl known, that certidn additions 
may be made to brandy which win very 
much alter the frothing. After all that 
has been done, it is still a difficult pro- 
* blem to determine, with perfect accui^u- 
cj, the strength of all kinds of made spi- 
rits, by any shorter method than that of 
distiUation, though the improved hydro- 
meters answer most of the purposes of 
trade and revenue. The strength of the 
spirit, of course, depends on the strength 
of tbe wine with which it is made ; and 
this again depends on the quantity of sac- 
charin.e mucilage contained in the must 
or grape-juice, and the perfection of the 
fermentation. Generally speaking, the 
wines of hot climates furnish much more 
spirit than those of colder ; and sweet, 
nch, well-ripened grapes give much more 
than the cold, sour, watery fruits. The 
richest wines furnish as much as a third of 
spirit; and the general average of the 
vines in the south of France and Spain is 
stated to be, by Chaptal, about a fourth. 
On the other hand, some of the northern 
wines (though perfect as wines) g^ve no 
more than a fifteenth of spirit The manu- 
fiicture of brandv in other countries very 
closely resembles the French process 
which we have just described. Thus in 
Spain, the still is filled to four-fifths of its 
contents with wine, the' capital luted on, 
a fire kindled, and in about an hour and 
a half the spirit begins to come over. 
About a fifth of thb entire quantity of 
wine is proof spirit, in which olive-oil 
links, and comes over fit to be used, with- 
out farther process ; and as much of in- 
ferior and weaker spirit comes over af- 
terwards, which is re-distllled andrectifi. 
ed. When the wines are old, heavy, and 
oily, and a fine clear spirit is wanted at 
once, water is added to the wine before 
distillation, to keep down the oil The 

Crincipal diistiUeries in Spain are in Cata- 
nia. 

BRASS, in the arts, a metal much used 
in various articles of manufacture ; it is 
compounded of zinc and copper, in the 
proportion of one part of zinc to three of 
copper. It is of a fine yellow colour, and 
more fusible than copper, and less liable 
to tarnish from exposure to the atmos- 
phere. It possesses likewise a consider* 
able degree of malleability and ductility, 
and can be beat into tain leaves, and 
drawn into fine wire. Its specific gravity 
is greater than the mean specific gravity 
of the two metals. See Zinc. 

Brass is manufactured in many conn- 
txies; but no where more extensively 
and better than in £nglaBd,in which bota 

VOL. U. 



the materials are in g^eat abundance. 
The ores of zinc are several species of 
calamine and of blende, called by the mi- 
ners Black Jack, which are found abun- 
dantly in Devonshire, Derbyshire, and 
North Wales, generally accompanyii^ 
lead ores. These are chiefly oxides, or 
carbonated oxides of zinc, and require a 
previous calcination before they are fit for 
brass-making. At Hollywcll, i n Flintshire, 
the calamine, which is receix-ed raw from 
the mines in the neighbourhood, is first 
pounded in a stamping-mill, and then 
washed and sifted in order to separate 
the lead, with which it is largely admix- 
ed. It is tlien calcined on a broad, shal- 
low, brick hearth, over an oven heated to 
redness, and frequently stirred for some 
hours. In some places a conical pile is 
composed ofhorizontal layers of calamine 
alternating with layers of charcoal, the 
whole resting on a layer of wood in large 
pieces, with sufficient intervals for the 
draught of air. It is then kindled, and 
the stack continues to bum till the cala- 
mine is thoroughly calcined. The cala- 
mine, thus prepared, is then ground in a 
mill, and at the same time mixed with 
about a third or a fourth part of charcoal, 
and is then ready for the brass-furnace. 
The brass-fumace has th& form of the 
fnistrum oi a hollow cone, or a cone with 
the apex cutoff horizontally. At the 
bottom of the furnace is a circular grate, 
or perforated iron plate, coated with clay 
anu horse dung, to defend it from the ac- 
tion of the fire. The crucibles stand up- 
on the circular plate, forming a circulac 
row, with one in the middle. The fuel, 
which in England is coal, is thrown round 
the crucibles, being let down through the 
upper opening or smaller end of the 
cone ; over this opening is a perforated 
cover, made of fire-bricks and clay, and 
kept together with bars of iron, so as to 
fit closely. This cover serves to regu- 
late the heat in the following manner : 
the draught of air is formed through an 
under ground vault to the ash-hole, 
thence through the grate and round the 
crucibles, and through the smaller upper 
opening into an area where the workmen 
stand, which is covered by a large dome, 
and a chimney to convey the smoke into 
the outer air. When the draught is the 
strongest, and the heat is required of the 
greatest intensity, the cover is entirely 
removed, and the flame then draws 
through the upper opening of the fur- 
nace to a considerable height into the 
outer brick dome : when the heat is to 
be lessened, the covevis miton, whicl^ 
N n 
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}Dtetc#plst more or leM of the draught 
from the furnace, as more or fewer of the 
holes of the cover are left unstopped. 
The crucibles are charged with the mix- 
•d calamine and charcoal, together with 
copper clippings and refuse bits of vari- 
ous kinds, and sometimes brass cHppinn 
also, most of which are previously melt- 
ed and run into a small sunk cistern of 
water, tlirough a kind of cullender, which 
divides the metal into globules, like shot 
Powdered charcoal is put over all, and 
the cmciblesare then covered and luted 
up with a mixture of clay or loam and 
horse dung. The time required for heat- 
ifig the crucibles and completing the pro- 
<»ess varies considerably in diflferent 
works, being determined by custom, by 
the quantity of materials, the size of tlte 
crucibles, and especially the nature of 
the calamine. In the g^reat way, from 
10 to 24 hours are requu*ed. At Holly- 
well, in Flintshire, about twenty-four 
hours are taken. 

In the laboratoiy, brass may be made 
yery well in the small way in a short time. 
Put into a crucible a mixture of calamine 
and charcoal, burj' it in the requisite pro- 
portion of copper shot, cover the whole 
with charcoal powder, lut^ on a cover to 
the crucible, and heat slowlv in a wind 
fiu-nace for half an hour, till the zinc be- 
gins to bum off in a blue flame round the 
top of the crucible : then raise the fire 
and heat briskly for half an hour longer. 
This process of cementation is also shewn 
l^y the following management Put the 
mixture of calamine and charcoal into a 
crucible, cover it with athia layer <^ 
clay, over which, when diy, lay a thin 
plate of copper, cover the whole with 
fine charcoal powder, and lute on a c^ 
ver to the crucible. Apply heat gradual- 
1^^ and the vapour of the reduced zino 
will rise through the floor of clay, pene- 
trate the red hot copper plate ia>ove it, 
and gradually convert it into brass, which 
at the end of'^the ^operation will be found 
lying melted on the stratum of cl^y. The 
increase of weight gained by the copper 
in this operation will afford a good prac- 
tipal test of thegoodness of the calamine, 
and its fitness for brass-making in the 
great way. The^roost important proper- 
Ges of brass, compv^d with copper, are 
the following : the colour of brass is 
much brighter ^nd more approaching to 
^t of gold ; it is more fusible than cop* 
per ; less subject to rust, and to be acted 
upon by the vast variety of substances 
which corrode copper with so much 
fn^ ^ aad it 14 ec^Mdly aaaUeahle wh«B 



cold,aiid mm« extensibU than eithercop. 
per or iron, and hence is well fitted uw 
fine wire. Brass, however, is only mal- 
leable when cold. Hammering is foqnd 
to give a magnetic property to brass^ 
peniaps, however, only arising from the 
minute particles of iron beaten offtha 
hammer during the process, and force4 
into the suHkce of the brass^; but this cir- 
cumstance makes it necessary to employ 
unhammered brass for compass-boxes. 
wfid similar apparatus. The ejq>ansion oi 
brass has been very accurately 4<^termin- 
ed, as this metal is most commonly use4 
for mathematical and astronomical instru- 
ments, where the utmost precision is i^- 
(]uired. Mr. Smea^on found that twelve 
inches in length of cast brass, at 3:2^, ex- 
panded b^ 180 de^es of heat (or the 
interval from freezing to boiling water) 
225 ten thousandth parts of an inchu 
Brass wire under the same circumstances 
expand^ 232 parts ; an alloy of 16 of 
brass ^itli 1 oi tin expanded 229 parts. 
The expansion of hammered oopper i* 
only 204 such parts ; but that of zino is 
253 : so tliat brass holds a middle place 
in this respect between its two 'compo- 
nent metals. 

Anal)[sis shews a vast variety, in the 
proportions of the different species of 
brass used in commerce. . In general, the 
extremes of the highest and lowest pro- 
portions of zinc are from 12 to 25 per 
cent of the brass. £veQ with sp much 
as 25 per cent of zinc, brass if well raft- 
nufactured, is perfectly malleable* though 
^inc itself scux^ely 3rields to the hammer. 
Mr. Diz^ analyzed a spedmen of remarks 
ably fine brass made at Geneva, for the 
purpose of escapement wheels, and tha 
nicer parts of watch-makings the perfect 
bars of which bear a very hign pric^ 
This metal unites great beWty of coUmr 
to a very superior degree of ductility. It 
was found to consist of 75 of copper with, 
25 of zinc, and probably too the oopper 
was Swedish, or some of the finer eoii&. 
The common brass of Paris seems to coi&« 
tain about 13 per cent of zinc, the £i^|^ 
lish probably more. The uses of braaft 
are very numero^ia. It is i^plicahle ta % 
peat vB^ety o^purposei^ is easily wtOi^dbft 
py casting and* hammering, and by «b# 
lathe ; its wire is eminently useful, and H 
takes a high and very beautifiil p^dinW 
The appearance of brass is given to otUev 
metals, by washing them with n y^e|» 
low jU^iuer or varnish, a substitution of- 
ten very much to the diriment of tbe 
manufactured article. Maigr oUier jrol- 
tow alloys of coppcv «99 iwd» auch «« 
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hmue, belkimeta], &c. most of which ai^ 
tiiple compounds, and will be no^ed 
wider the article Coppeb. 

BRAS8lCA,in botany, a genus of the 
Tetradvnamia Siliquosa class and order. 
Natural order of SiHquosa, Crucifbrmes. 
Crucifene, Juisieu. Essential character : 
AUvx ewct) converg;ing ; seeds globular ; 
t gland between the shorter stamens and 
the pistil, and between the longer and 
the calys. There are sixteen species, 
iinoDg which are the various kinds of 
cabbsges, bore-coles j brocolis, and tur- 
nips. To give a short account only of 
tkis important genus would exceed the 
fimitB of our work ; we can therefore re- 
fer the feader with pleasure to Dr. Rees's 
New Cyclopedia, where he will find, un- 
der the words Bhabsica and Cabbagx, 
every information he can desire, and al- 
Bia«t every thing that can be interesting 
9A these subjects to the botanist, the gar- 
^ner, imd the farmer. 

BRATHYS, in botany, a genus of the 
Polyandria Pentagynia class and order. 
Natural order, Rotacese. Hyperica, Jus- 
iieu. Essential character: calyx five- 
feaved; petals five; nectary none ; cap- 
sule one-celled, many-seeded. • There is 
^t one spebies ; viz. B. Juniperina, a shrub 
between heath and juniper, veiry branch, 
inj^ and upright, tne branches covered 
With leaves ; leaves opposite, very much 
Cfowded, acerose, an inch long, acute, 
muirmed, evergreen ; flowers terminating 
the branches, several together, sessile. 
It is found in New Granada. 

BRATJNSPATH, peari-tpar, in mine- 
ralogy, is milk-white, though passing, b^ 
different Shades to the browmshred; it 
dccur* generally crystallized, and the 
ft>rms oTita ciystals are the same as cer- 
tain varieties m calcareous spar. Its pri- 
mitive fi^re is a rhomboid, exactly cor- 
ftspondmg with that of calcareous spar. 
It IS found of other figures, which are 
described particularly by Hauy. The 
external lustre b more or less shining 
With a pearly lustre ; but, when in the 
first state of decomposition, it has usually 
ft variegated semi-metallic appearance : 
K M -a little harder than calcareous spar : 
the specific mvity, according to Brisson, 
is 2.83 ; but the Isabella yellow variety has 
been found to be only 2 A. Before the blow- 
pipe it crackles and falls to pieces, and 
becomes of a brownish black colour, but 
^ota not melt ; with borax it runs into a 
frothy fla? ; it effervesces with acids when 
pulverized. The massive variety, when 
calcined and mixed with sand, forms a 
strong and, viluable {cement, which seta 



quickly, and it impenetrable to watqr. 

The constituent parts are. 

Carbonate of lime ... 50 

Oxide of iron 20 

Oxide of manganese . .28 
100 

It occurs chiefly in veins, accompanied 
by calcareous spar, gaienablende, pyrites, 
and various ores of silver. It is found in 
the mines of Norway, Germany, Sweden, 
Prance, and in some parts of England and 
Wales. 

BRAWN, the flesh of a boar soused or 
pickled; for which end the boar should 
be old ; because the older he i^ the more 
homy wiD the brawn be. 

BRAZIL -woodf in the arts. The tree 
which bears this wood is the caesalpina 
crista. The wood is very hard, takes a 
high polish, and is so heavy as to sink in 
water. When chewed it gives a sweetish 
taste. It much resembles in appearance 
red saumiers wood, Jjut diflPbrs from it es- 
sentially in readily gfiving out its colour 
to water, which saunders wood does not. 

Brazil wood is valuable for the beautifiil 
orange and red colours, in various shades, 
which it famishes to the dver, but the co- 
lour is naturally very fugitive, though it 
may be to a certiun degree fixed by va- 
rious mordants. When raspings of Bra- 
zil wood are boile4 for some time in wa- 
ter, they give a fine red decoction. The 
fesidue appears black, but alkalies will 
continue to extract a colour from it aftev 
the action of water is exhausted. Spirit 
of wine and ammonia also extract a co- 
lour with great facility, which is some- 
what' deeper than the >^tery decoction. 
A decoction of Brazil wood is readily 
turned of a violet or purple blue by alka- ^ 
£es, and this change is produced by so * 
veiy minute a quantity, as to fUmish a 
chemical test of the presence of alkalies 
of very great utiliUr. According to Berg- 
mann, 10 grains of cjystallized carbonate 
of soda, which contains no more than 
about 2.15 gtwns of mere alkali, dissolv- 
ed in something more than 5.5 English 

Sints of water, give a sensible purple 
nge to paper recMened by Brazil wood. 
There is, however, some ambiguity in 
thistest, as the same change is produced 
by a solution of lime or magnesia in car- 
bonic acid and water, a vety frequent oc- 
currence in most natural waters. Evapo- 
rating the water for some time will dis- 
tinguish whether the chans^ on brazil 
woiod is produced by an alksui, or a car- 
bonated earth ; for, if by the fbnner, the 
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pufple will be more intense in the conccfn- 
trated water, as it now holds a greater pro- 
portion of alkali; but if by a carbonated 
earth, the effect wiU be lost, as the boiling 
expels the loose carbonic acid, and preci- 
pitates the carbonated earth which it held 
m solution. The effects of the solutions 
of tin and alum on brazil wood are the 
most important to the dyer. Alum added 
to the watery decoction of the wood gives 
a copious fine red precipitate, inclining to 
crimson, and subsiding slowly. The^ su- 
pernatant liquor also retains the original 
red colour of the decoction, but if enough 
of alkali is added to decompose the alum, 
its earth falls down, and carries with it 
nearly all the remaining colouring matter 
of the wood. In this way a fine crimson 
la^Le, imitating the cochineal carmme, may 
be prepared, which therefore consists oi 
alumine, intimately combined with the co- 
louring matter of the wood a little height* 
ened. Nitro-muriate of tin added to the 
decoction separates the whole of the co- 
louring matter, which falls down in great 
abundance in union with the oxide of tin» 
and the liquor remains colouriess. 

The solutions of iron blacken the de- 
coction or infusions of brazil wood, shew- 
ing the presence of the gallip acid. Ma- 
ny of the other metallic solutions act ra- 
milarly to that of tin, in forming lakes, 
consisting of the colouring matter of the 
wood united with the metallic oxide o^ 
tlie solution employed. See Dtsivg. 

BRAZING, the solderingor joininff two 
pieces of iron together by means of thin 
plates of brass melted between the pieces 
that are to be joined. If the work be 
very fine, as when two leaves of a broken 
saw are to be brazed together, they cover 
it with pulverized borax, melted with wa- 
ter, tliat it may incorporate with the brass 
powder which is added to it ; the piece is 
then exposed to the fire withput touching 
the coals, and heated till the the brass is 
seen to run. 

Brazing is also used for the joining two 
pieces of iron together by beating them 
hot, the one upon the other, which is used 
for large pieces by farriers ; this is more 
properly welding. 

BREACH, in fortification, a gap made 
in any part of the works of a town by the 
cannon or mines of the besiegers, in order 
to make an attack upon the place. To 
make th6 attack more difficult, the be- 
sieged sow the breach witli crow feet, cmt 
stop it with achevaux de frize. A practi- 
cable breach is that where the men may 
mount and make a lodgment, .and ought 
to be fifteen or twenty fathoms wide. The 



beaiegen make their way to it by co- ' 
vering themselves with gabions, eaith- 
bags, &c. 

Brbach, in a legal sense, is where a 
person breaks through the condition of a 
bond or covenant, on an action upon 
which the breach must be assigned ; and 
this assignment must not be general, but 
particular; as in an action of covenant for 
not repairing houses, it ought to be assign- 
ed particularly what is the wa/it of repa- 
ration ; and in such certain manner, tnat 
the defendant may take an issue. 

BREAD is a li^t porous spon^ sub- 
stance, prepared by fermentation and 
baking from the flour of certain farina- 
ceous seeds, especially wheat, and is the 
principal sustenance of man in the tem- 
perate regions of the northern hemi- 
sphere. 

When flour is kneaded with water, it 
forms a tough paste, called dough, which, 
if kept in a warm place, swells, becomes 
spongy, and filled with a number of air- 
bubbles : in this state it is called leaven t 
and this leaven, if incorporated with fresh 
dough, will bring the whole into a fer- 
menting state much more speedily and 
uniformly^than if the mass was exposed 
to spontaneous decomposition. But thougli 
leavened bread is peifect in every other 
respect, it always re6hins a slightly addu- 
lous flavour from the leavf n by which it 
is fermented : for it is impossible to canr 
the fermentation of the gluten to a suffi- 
cient extent to change it into leaven, 
without at the same time excitingthe acid 
fermentation in the sugar of the floor. It 
was therefore a very important improve- 
ment in the art, and one which is attribute 
able to the English bakers, to substitute 
yeast, or the m)th of malt liquor in a 
state of fermentation, to leaven ; for the 
former not only communicates no unplea- 
sant flavour to bread, but is also a more 
speedy^ ferment, and by acting first on the 
gluten of the flour produces the desired 
efifect, before any acid has time to be 
evolved from the other ingredients. The 
process of making common bread is ex- 
tremely simple, though its perfect suceesa 
depends considerably on a kind of knack 
in manipulation, which cannot be describ- 
ed by words. It is of essential conse* 
quence, that the flour and yeast should be 
mixed together with perfect accuracy, in 
order that the whole mass may be equally 
fermented, and that this action may com- 
mence in ever^ part at the same time. 
Now, though m the making of a single 
loaf this may easily beeflTected at one con* 
tinued process yet, w)iere a considemble 
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ooantily of bread is to be made at once, 
Ais is impracticable. See Baking. 

The changes produced upon dough by 
baking are veiy remarkable, nor can they 
in any degree be attributed to evapora- 
tion, since the loss of weight never ought 
to eapeed .^, and is very often not great- 
er than ^j^. In the first place the pro- 
gress of fermentation is entirely stopped : 
uie bread maj^ be kept for several days 
without expenencing any alteration, and 
the first sign of spontaneous change is its 
becoming mouldy. Secondly, the tena- 
cious ductility oi the dough and its com- 
pact texture are exchanged for a mode- 
rately firm, and slightly elastic consist- 
ence, and a very spongy texture, in con- 
sequence of the alterations produced in 
the gluten by heat and moisture. Third- 
ly, the fecula or starchy which was merely 
Effused through the dough, without be- 
ing in any degree affected by the panary 
fermentation, is combined during the bak- * 
ing with a portion of water into a stlif 
Jelly, Hke common starch when boiled 
with water, and thus renders the bread 
considerablymore transparent than dough, 
as well as more digestible. Rye and bar- 
ley are the only substances, besides wheat, 
thJt are capable of being made into bread, 
becauseythey alone conlain gluten enough 
to admit of being formed into a moderate- 
ly tenacious paste with water. Even in 
these, however, the proportion of gluten 
is too small to afford light bread without 
the use of an acid ferment, to disengage 
the proper quantity of carbonic acid ; so 
that they can never, for the purpose oi 
the baker, be at all comparable to wheat- 
en flour. 

Bbuxb fndt'tree. See Abtocabpus. 
Bbbad nut'tree. See Brosiiium. 
Brx4d room^ in a ship, that destined to 
hold the bread or biscuit The boordrof 
the bread room should be well joined and 
caulked, and even lined with tin plates or 
mats. It is also proper to warm it well 
with charcoal for several days before the 
biscuit is put into it ; since nothing is 
jnore injurious to the bread than roots- 
tore. 

BREADTH, in geometry, one of the 
three dimensions of bodies, which, multi- 
plied into their length, constitutes a sur- 
.lace. 

BREAKERS, in maritime affairs, a 
Bame nven to those billows that break 
violently over rocks lying ander the sur- 
face of the sea. The^ are easily distin- 
guished, both by their appearance and 
aoand, as they cover that part of the sea 



with a perpetual foam, and produce a 
hoarse and terrible roaring, veiy different 
from what the waves usually have in a 
deeper bottom. When a ship is driven 
among breakers, it is hardly possible to 
save her, as eveiy billow that heaves up- 
wards serves to dash her down with ad- 
ditional force, when it breaks over the 
rocks or sands beneath. 

BREAKING, in a mercantile style, de- 
notes the not paying one's bills of ex- 
change accepted, or other promissoty 
notes, when due; and absconding, to 
avoid the severity of one's creditors. In 
which sense, breaking is the same thing 
with becoming bankrupt See Bahk* 
arPT. 

BRBAKiire bulk, in the sea language, 
is the same with unlading part of tne 
cargo. 

BREAMING, in maritime affurs, bum- 
ing off the filth, such as mss, ooze, shells, 
or sea-weed, from the ship's bottom, which 
it has contracted by lying long in the har- 
bodr : it is performed by holding kindled 
furze, faggots, &c. which, by melting the * 
pitch that formerly covered it, loosens 
whatever filth may have adhered to the 
planks. The bottom is then covered 
anew. This operation may be performed 
either by laying the ship aground, after 
the tide has ebbed from her, or by dock^ 
ing, or careemng. See CARXEinvo. 

BREAST, in anatomy, denotes the 
fore part of the thorax. See Aitatomt. 

Bbeasts, two glandulous tumours, of 
a roundish oval figure, situated on the an- 
terior, and a little towards the lateral parts 
of the thorax. See Ahatoxt. 

BaxAST vorhf in military affairs, is an 
elevation thrown up around a fbrtified 
place, to conceal or protect the garrison, 
and which is at the same time so strong, 
that the enemies', shot cannot- pierce it. 
The terms breast work and parapet are 
ftequently used without any distinction, 
but the former is more applicable in a ge- 
neral sense; a parapet implying more 
immediately that breast work wnich is 
raised upon t^ rampart of a fortified 
town. 

BRECCIA, a term employed by Italian 
statuaries, to denote those kinds of mar- 
ble which are really or apparently com- 
posed of angular fragments of marble, 
cemented together by a posterior infiltra- 
tion of calcareous spar or marble. The 
French have adopted the tenn, and ex- 
tended its meaning so as to include any 
strong mass composed of angular frag- 
ments consolidated by a cement. Hence 
they mbdivide the term breehe in calca- 
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ouB> taking care to dttcrimiaate it from 
amyKdaloid or poadkMpere, '(from the 
EnJ^ah pudding^one) byreatrictiBg' the 
mcMiing' of this latter to atony aioe a, 
fonned of rounded pebblea, UDd>edded in 
aoeftent. 

BRBDEHETERA^ in botany, a gemia 
of the piadelphia Octanihria : calyx tnree*- 
leikyed; corolla papiUonaoeous ; banner 
two4e«Ted ; drape with a two-cdUed nut 
One species, t«ir. B. foribonda. 

BREECH/ of a g«n, the diataace from 
the kind part of the base rin? to the be- 
ginning of the bore, and is alwavs equal 
te the thicknefli of the metal at the vent 

BREECHINGS, in the tea language, 
the ropes with which the great guns are 
la^ed or fastened to the ship's side. 
They are thus called, because made to 
pass round the breech of the g^n. 

BREEZE^ a shifting wind, that blows 
fhHn sea or land for some cettain hours 
of the day or night ; common in Africa, 
and some part* of the East and Westln^ 
dies. The sea breeze is only sensible 
near the coasts ; it commonly rises in the 
morning about nine, prooeemng slowly,in 
a f^ne small bUek curl on Uie water, 
towards the shore ; it increases gradually 
till twelre, and dies about five. Upon its 
ceasing, the land breeze commences, 
which increases ttU twelve at night, and 
jB succeeded in the morning by the sea 
breeze again. 

Brbixb, in brick-making, small ashes 
and cinders, sometimes maide use of in- 
stead of coals, for the burning of bricks. 

BRENTXTS, in natural history, a genus 
of insects of the order Coleoptera. Ge- 
neric character: antennae moniliform, in- 
serted beyond the middle of the snout ; 
head projecting into a very long, straight, 
cylindrical snout There are eleven spe- 
cies, in two divisions ; A. thighs simple ; 
B. thighs toothed. B. bispar is linear and 
black ; shells striate, with two obsolete 
nifous spots, and an abbreviated line ttt the 
base of each : thorax ovate, with an ob- 
s<^ete rufous band. In one sex the snout 
is cylindrica], black ; in the other sex the 
snout i% projected, cylindrical, dilated at 
the tip, with incurved jaws. 

BREVE, in music, a note or character 
of time, in the form of a diamond or 
square, without any tail, and equivalent 
to two measures, or miiums. 

Brzts, or BsKvis, in grammar: syU 
lables are distinguished into longs and 
breves, according as they are pronounced 
quicker or more slow. 

BREVET rank, is a rank in the atmy 



kiffherthin thatfbr whioh a perton re* 
ceives pay. It gives precedence when 
ooms are brigaded, according to the date 
of die brevet ccnnmission. 

BREVIARY, a duly office, or book sC 
divine service in the Romish Church. It 
is composed cf matins, lauds, first, ^nrd« 
sixth, and ninth vespers, and the compUne 
or post commuliio. 

The breviaiy of Rome is general, and 
may be used in all places; but on the 
model of this, various others have been 
built, appropriated to each diocese, and 
each oraier of religious. 

BREWER, a person who professes the 
aK of brewing. There are companies 
of brewers in most capital cities ; that of 
London was incorporated in 1427, by 
Henry VI. and that of Paris is still older. 

BREWING, the art of brewing, or of 
preparing a vinous fermented liquor from 
the farinaceous seeds, is of very high an-' 
.tic^uity. The ancient Egyptians, ftt>m the 
soil sold ^ climate of tiieir country not 
being fiivourable to the culture of the 
vine, were induced to seek a substitute im 
barley, from which, in alt probability, by 
the process of mahing, they knew how te 
procure a fermented liquor. All tiie an<* 
dent malt liquors, however, seem to hire 
been made entir^ of barley, or some 
Other farinaceous grain, and therefore 
were not generally calculated for lonp 
keeping, as this quality depends consi- 
derably, though not entirely, on the bit- 
ter extract of hops, or other vegetables, 
with which the hc^uor is mingled. Mo- 
dem malt liouor is essentially composed 
of water, of the soluble parts of mak md 
hops, and of yeast. 

Three or four different kinds of matt 
are distinguished by the brewer by their 
colours, which depend on the degree 
of heat that is used in the d^ng. Matt 
that has been dried by a very gentle licat 
scarcely differs in it^ colour from bariey ; 
if exposed to a somewhat higher tenope* 
rature, it acquires a light amber-jrefioir 
hue; and by successive incrementt'sC 
heat, the colour becomes deeper Ajl 
deeper, till, at length, it is black. Tfte 
change of colour is owing to the gnte 
being partially charred or decomposed s 
and in proportion to the extent to whicit 
this alteration is allowed to proceed wOl 
the produce of sugar, that is, of ferment- 
able matter, be diminished. The princa- 
pal advanta^ of high-dried mak overtk* 
paler kind is, the deep yellowish-broirtt 
tinge which it gives to the liquor ; bvf 
this colour may be communicated OMie^ 
more economically by burtitsi^gtf . TftMs* 



Digitized by 



Google 



BREWING. 



mii, whmKer pale or higii dried, mutl 
be bruised between rollers, or coArsel^ 
ground in a mill before it is used; and li 
is found by experience, that malt which 
bis lain to cool for some weeks is, in ma* 
99 respects, preferable to that which is 
Qsed as it comes hot from the mill. The 
first step in the process of brewing is 

Matfang'. This is performed in the 
inash-tun, which is a circular wooden ves- 
sel^ shallow in proportion to its extent, and 
fornished with a false bottom, pierced 
vitb small holes, fixed a few inches 
abo?e the real bottom : when it is small, 
it ought to have a moveable wooden co- 
yer. There are two side openings in the 
iatenral between the rei^ and fidse bot- 
H>iD8; to one is fixed a pipe, for the pur- 
pose of conveying water into the tun : 
the other is fitted with a spigot, for the 
purpose of drawing the liquor out of the 
tun. The brewing commences by strew- 
wig the grist or bruised malt evenly over 
the fiJse bottom of the mash-tun, and 
then, by means of the side pipe, letting 
in fiom the upper copper the proper 
Quantity of hot water. The water first 
iUls the interval between the two bottoms, 
then,' forcing its way throu^ the holes in 
^e fidse bottom, it soaks into the grist, 
^kich, at first floating on the surface of 
tbe water, is thus raised off the bottom 
on which it was spread. When the whole 
of the water is let ii^ the process of 
inashing, properly so caUed, begins. The 
object m mashingf is, to effects perfect 
mixture of the malt with the water, in 
•rder that all the soluble parts may be 
extracted by this fluid : for this purpose, 
the grist is first incorporated with the 
water by means of iron rakes, and then 
the mass is beaten and agitated, and still 
fiirther mixed by long flat wooden poles, 
resembling oars, whion indeed is the name 
by which Uie v are technically known. In 
some of the large porter breweries, the 
extent of the tun is so great, that the pro- 
cess of mashing cannot be adequately 
performed by human labour, and re- 
Qoume is had to a vex^ simple and effec- 
tual instrument for this purpose. A veiy 
strong iron screw, of the same height as 
the mash-tun, is fixed in the centre of 
this vessel, from which proceed two great 
amw or radii, also of iron, and beset with 
rertica] iron teeth a few inches asunder, 
ia the manner of a double comb; by 
meana of a steam enj^ne, or any other 
moving power, the iron arms, which at 
first rest on the false bottom, are made 
riowly to revoke upon the central screw, 
ift consequence of whidi» ioppoportion a» 



they retolv^ they also aseend thvough 
the contents of the tun to the surface : 
then, inverting the circular motion, they 
descend again m the course of a few revo- 
lutions to the bottom. These ahemate 
motions are continued till the g^rist and 
water are thorou^yincoq>orated. When 
the mashing is &mpleted, the tun is co- 
vered in to prevent the escape of the 
heat, and the whole is suffered to remain 
sBtill, in order ^lat the inaduble parts may 
separate from the fiqnor: the sid# spigot 
is then withdi«wn, and the clear wort is 
allowed to run off, slowly at first, but 
moK rapidly as it becomes fine, into the 
lower or boiling copper. The principal 
thing to be attended to is the tempera- 
ture of the mash, which depends, partly 
on the heat of the water, and partly on , 
the state of the malt If any c^uantidr of 
barley b mingled with twice its bulk of 
water, the temperature of the mass will 
be veiT nearly that of the mean tempera- 
ture of the ingredients. If the palest mak 
is subjected to the same expcnment, the 
temperature will be somewhat gresfter 
than that of the mean heat. The most 
eligible temperature upon the whole for 
mashing appears to be about 185^ to 190^ 
of Fahrenheit: the heat of the water, 
therefore, for the first mashing miist be 
somewhat below this temperature, and 
the lower in proportion to the dark co- 
lour of the Bialt made use of. Thus, for 
'pale malt, the water of the mash mav be 
at 180^ and upwards; but for high-^ed 
brown malt, it ought not much to exceed 
170O. 

The wort of the first mashio)|^is always 
by much the richest in saccharine matter; 
but to exhaust the malt, a second and 
third mashing is required; and as no heat 
is generated except in the first mashing^ 
the water in the succeeding ones may be 
safely raised to neariy 19Q9. The propor- 
tion of wort to be obtained from each 
budhel of malt depends entirely on the 
proposed strength of the liquor. For 
sound small beer, thirty gallons of wort 
may be taken from each bushel of malt ; 
but for the strongest ale, only the pro- 
duce of the first mashinr, or about six 
sind a half gallons per bushel, is employ- 
ed. But wliatever be the proportion of 
wort required, it must be held in mind, 
that every bu^el of well made mah will 
absori> and retain three and three quar- 
ters gallons of water, and, therefore, the 
water nuule use of must exceed the wort 
required in the same proportion. 

BmUng and happing^. U only one kind 
of liqDor (whether ale or beer) is to be 
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Biade^ the pioduceof the ^kme mMhiivt 
is to be mixed together ; but if both sJe 
and beer v® required, the wort of the 
firit, or of the first and second mashings, 
is appropriated to the ale, and the re- 
mainder is set aside for the beer. All 
the wort destined for the same liquor, af> 
ter it has run from the mish-tun, is trans- 
ferred to the large lower copper, and 
mixed while it is heating with the requir- 
ed proportion of hops. The stronger the 
wort isi the larger proportion of bops 
does it demand : and this is calculated in 
two ways, either according to the quanti- 
ty of malt employed, or the richness of 
the wort Where the former basis of cal- 
culation is referred to, the quantity of 
hops, especially in private families, where 
economy is not so strictly attended to as 
in large establishments, is one pound of 
hops to a bushel of malt, whether the 
wort is intended for the strongest ale or 
the weakest small beer. In puolic brew- 
eries, the proportion of hops is consider- 
ably smaller, and is regulated, not mere- 
iy by the quantity of malt, but the rich- 
ness of the wort. For strong ales, the 
common proportion is about one pound 
of hops to 1.3 bushel of malt; for beer, 
the quantity is lowered to one pound of 
hops to 1.7 bushel of malt When both 
ale an^ beer are brewed from the same 
malt, 'the usual practice is, to put the 
whole quantity ot hops in the ale wort ; 
and after they have been boiled a suffi- 
cient time in this, to transfer them to the 
beer wort, in order to be exhausted by a 
second boihng. When the hops are mix- 
ed with the wort in the copper, the li- 
quor is brought to boil; and the best 
practice is, to keep it boiling as fast as 

Eossible, till, upon taking a little of the 
quor out, it is found to be full of minute 
flakes, like curdled soap. These flakes 
consist of the gluten and starch of the 
malt separated from their former solution 
in the wort, by the joint acUon, in all 
probability, of the heat, and the bitter ex- 
tract of the hops. 

Cooiiiur. Wnen the liquor is sufficient- 
ly boilea, it is discharged into a number 
* of shallow tubs, called coolers, where it 
remains exposed to a free draft of air, till 
it has deposited the hop seeds and coagu- 
lated flakes with which it was charged, 
and is become sufficiently cool to be sub- 
mitted to the next process, which is that 
of fennentation. It is necessary that the 
process of cooling should be carried on as 
expeditiously as possible, particularly in 
hot weather; lor unfermented wort, by 
exposure to a hot close tar fot jt few 



hours, b very liable to contnot a i 
ous smell and taste, when it is said tech- 
nically to be fbxe<^ in consequence of 
small spots of white mould forming on 
its surface* Li<]uor made from pale malt, 
and which is intended for immediate 
drinking, need not be cooled lower than 
75^ or 80®, and, in conseauence, may be 
made all the year through, except, per- 
haps, during the veiy hottest season : but 
beer from orown malt, especially if in- 
tended for long keeping, requires to be 
cooled to 65° or 7(f, and therefore cannot 
possibly be made, except in cool weathen 
nence it is, that the months of March and 
October have always been reckoned pe* 
culiarly favourable to the manuflictnre of 
the best malt liquor. . 

T^unmng' and barrelling. From the cool- 
ers the liquor is transferred into the fer- 
menting or working tun,'which is a large 
cubical wooden vessel, capable of being 
closed at pleasure. As so<m as the wort 
is let in, it is well mixed with yeast, in 
the proportion of about one nllon to 
four barrels, and in about five hours af- 
terwards the fermentation commenees.* 
When the wort is let down hot into the 
working tun, the fermentation is conduct- 
ed with the tun closed, and proceeda ra. 
pidly, so that in about eighteen or twenty 
hours it is fit to be cleansed or put into 
the barrels: but when the wort is let 
down at 65®, it requires forty-eight boon 
for the first fermentation, and is peculiar- 
ly fiable to be affected by a considerahls 
change of weather. 

The last process is, transferring tiie li- 
quor from the working tun to the bar- 
rels, when the fermentation is completed. 
During a few days, a copious dischaive 
of yeast takes place from the bung-h(&, 
and the barrels must be carefully filled 
up every day with fiiesh liquor : this 4^8. 
charge gradually becomes less» and in 
about a week ceases ; at which time tlie 
bung-hole is closed up, and the fiquor is 
fit for use, afler standing from a fortnight 
to three months, according to its strength^ 
and the temperature at wnich it has been 
fermented. 

BREYNIA, in botany, so named in me- 
mory of Jacoh Breynius and his son, both 
famous botanists, a genus of tiie Polyn^ 
mia Dioecia class and order. Essential 
character t calyx one-leafed; corolla 
m>ne: Herm. calyx six-parted; anthen 
fiy^i linear, fastened to tne style ; b ei iy, 
three celled'; seeds two. Male, ca^rx 
five parted; filaments five; antbeis 
roundish. Female, stigmas five, obcor- 
date, petalioid, without aiqr style : ea^ 
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tdeBr^^elled; seedsolibay. Hiere is 
but one species, viz. B. <|i8ticha, a native 
of New Caledonia, and the Isle of Tanna 
iQ the South Seas. 

BRIBERY, in common law, is when a 
person, occupying a judicial place, takes 
any fee, gift, reward, or brocage, for do- 
ing his office, or by colour of his office, 
except of the kin^ only. In a larger sense, 
bribery denotes me receiving or offering 
of any undue reward, to or by any person 
conceiTied in the administration of public 
justice, as an inducement for acting con- 
trary to duty ; and sometimes it signifies 
the taking or giving of a reward for a 
public office. In England, this offence of 
taking bribes is punished, in hiferior offi- 
cers, with fine and imprisonment ; and in 
those who offer a bribe, though not taken, 
the same. But in judges, especially the 
superior ones, it has always been regai-d- 
ed as a very heinous offence ; insomuch, 
that anciently it was punished as high 
treason, and the chief justice Thorp was 
hanged for it in the reigii of Edwawl Til. 
and at this day it is punishable with for- 
feiture of office, fine, and imprisonment. 
Officers of the customs taking any bribe, 
whereby the crown may be defrauded, 
foifeit 100/. and are rendered incapable of 
tny office ; and the person giving the 
bribe, or offering any bribe to officers 
<^ the customs, to induce them to con- 
nive at the running of goods, shall forfeit 
501 Candidates that bribe electors, afVer 
the date or teste of the writs, or after the 
vacancy, by giving or promising any mo- 
ney, or entertainment, are disabled to 
serve for that place in parliament ; and he 
that takes, as well as he that offers, a 
bribe, forfeits 500/.and is for ever disabled 
from voting, and holding any office in 
any corporation, unless before convic- 
tion, he discovers some other offender of 
the same kind, whereby he is indemnified 
for his own offence. 

BRICK, a well known substance, four 
inches broad, and eight or nine long, 
made by means of a wooden mould, and 
then bUced or burnt in a kiln, to serve 
the purposes of building. 

Bricks are of great antiquity, as ap- 
pears by the sacred writings, the tower 
and waUs of Babylon being built with 
them. In the east they baked their bricks 
in the sun; the Romans used them un-. 
burnt, only leaving them to dry for four 
or five years in the air. The ^^eneral pro- 
cess of the manu&cture of bncks here is 
as follows : the earth should be dug in 
the autumn; it should lie -duxing the 
whole of the winter exposed to the iVost, 

VOL. n. 



sis the action of the idr, in penetrating 
and divicGnp the particles of the earth, 
f^ilitates the subsequent operations of 
mijdng and tempering. Dunng this time 
the earth should be repeatedly turned 
and Worked with the spade. In the 

3mng, the clay is broken in pieces and 
irown into shallow pits, where it is wa. 
tered, and suffered to remain soaking for 
several days. The next itep is, that of 
tempering the clay, which is generally 
performed by the treading of men or ox- 
en. In the neighbourhood of London, . . 
however, this operation is performed by 
means of a horse-mill. The tempering 
of the clay is the most laborious part of 
the process, and that on which the per- 
fection of the manufacture essentially de- 
pends. It is to neglect in this part that 
we are chiefly to attribute the bad qua- 
lity of modern bncks, in comparison with 
the ancient. All the stones should be 
removed, and the clay brought to a per- 
fectly homogeneous paste, using the least 
possible quantity of water. The earth, 
being sufficiently prepared in the pits, is ^ 

brought to the bench of the moulder, 
who works the clay into the biick-moulds, 
and strikes off the superfiuous earth. 
The bricks are deliveredfrom the mould, 
and ranged on the ground; and when 
they have acquired a sufficient hardness 
to admit of handling, they are dressed 
with a knife, and stacked or built up in 
long dwarf walls, and thatched over 
where they remain to dry. 

The method of burning bricks. Bricks 
are burnt either in a kiln or clamp. Those 
that are burnt in a kiln are first set or 
placed in it, and then the kiln being co- 
vered with pieces of bricks, they put in 
some wood, tp dry them with a rentle 
fire ; and this they continue till the bricks 
are pretty dry , which is very easily known 
by those accustomed to the business : 
they then leave off putting in wood, and 
proceed to make ready for burning, 
which is performed by putting in brush, 
furze, spray, heath, brake, orfern faggots, 
but before they put in any faggots, they 
dam up the mouth or mouths of the kiln 
with pieces of bricks, piled up one upon 
another, and close it up with wet bnck- 
earth, instead of mortar ; then they pro- 
ceed to put in more fajg^ts, till the kiln 
and its arches look white, and the fire ap- 
pears at the top of the kiln ; upon which.' 
they slacken the fire for an hour, and let 
all cool by degrees. This they continue 
to do, alternately beating and slacking, till 
the ware be thoroughly burnt, which is 
twually effected in forty-eight hours. 
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About London, tbtjr chie6y burn in 
clamps, built of the bricks themselves, 
after the manner of arches in kilns, with 
a vacancy between each brick, for the fire 
to play through ; but with this difference, 
that instead rf arching, they span it over, 
by making the bricks project one over 
another, and on both sides of the place, for 
the wood and coals to lie in till they meet, 
and are bounded by the bricks at the top, 
which close all up. The place for the fuel 
is carried up straight on both sides till 
about 3 feethigh ; when they almost fill it 
with wood, and over tiiat* lay a covering of 
sea-coal, and then ovcrspan the arch ; but 
they strew sea-coal also over the clamp, 
betwixt all the rows of bricks ; lastly, 
they kindle the wood, which gives fire to 
the coal, and when all is burnt, then they 
conclude the bricks are sufficiently burnt. 

The different kinds of bricks made in 
this country are principally place bricks, 
grey and red stocks, marl facing bricks, 
and cutting bricks. The place bricks and 
stocks are used in common walling ; the 
marls are made in the neighbourhood of 
London, and used in the outside of build- 
ings i these are very beautiful bricks, of 
anne yellow coloiur, hard and well burnt, 
and in every respect superior to the 
stocks. The finest kind oif marl and red 
bricks are called cutting bricks, th^y are 
used in the arches over windows and 
doors, being rubbed to a centre and guag- 
ed to a heijg^ht There is also a fine kind 
of white bricks made near Ipswich, which 
are used for facing, and sometimes 
brought to London for that purpose. 
The Windsor bricks, or fire bricks, which 
are made at Hedgerly, a village near 
Windsor, arc red bricks, containing a ve- 
ry large proportion of sand ; these are 
used for coating furnaces ^nd lining the 
ovens of glass nouses, where they stand 
the utmost fuiy of the fire . Dutch clink- 
ers are also imported, long narrow bricks, 
of a brimstone colour, very hard and well 
burnt ; they are frequently warped, and 
appear almost vitrified by the heat 

BRICKLAYER, one who lays bricks in 
the building of edifices of any kind. Ti- 
lers and bricklayers were incorporated, 
10 Elizabeth, under the name or master 
and wardens of the society of freedom of 
the mystery and art of tilers and brick- 
layers. The materials used by bricklay- 
ers are, bricks, tiles, mortar, latha, nails, 
and tile-pins. Their tools are, a brick- 
trowel, wherewith to take up mortar j a 
brick-axe, to cut bricks to the determined 
shape ; a saw, for sawing bricks ; a rub- 
stone, on which to rub them ; also a 



square, wherewith to lay the bed at bot- 
tom, and fiice or surface of the brick, to 
see whether tlfey be at right angles ; a 
bevel, by which to cut the under sizes of 
bricks to the angles required ; a small 
trannel of iron, wherewith to mark the 
bricks ; a float-stone, with which to rub 
a moulding of brick to the pattern de- 
scribed; a banker, to cut the bricks on; 
lincpins, to lay their rows or courses by; 
plumb-rule, wnereby to cany their work 
upright; level, to conduct it horizon- 
tal ; square, to set off ri^t angles ; ten 
foot rod, witli which to ts^e dimensions; 
jointer, wherewith to run the long joints ; 
rammer, with which to beat tlie founda^ 
tion ; crow and pick-axe, wherewith to 
dig through walls. * 

BRIDEWELL, in Brid^-street, Black- 
friars, a singular foundation, com|>ri8i]ig 
within the same walls, an hosfutal, a 
work-house, and a prison. Edward VI. 
founded tliis place, which had former^ 
been one of King John's palaces. Several 
manufacturers reside there, who have the 
privileg-e of taking apprentices* When 
these have scned faitnfully the period of 
their servitude, they have a title to the 
freedom of the city, and ten pounds to 
assist them in the world. 

B Rl D GE, a work of masonry or timber, 
consisting of one or more arches, bulk 
over a river, canal, or the like, for the coo- 
venience of crossing the same. Bridges 
are a sort of edifices very difficult to 
execute, on account of the inconvenience 
of laying foundations and waUing under 
water. 

The parts of a bridge are, the piers, the 
arches, the pavement, or way over for 
cattle and carriages, the foot wa^ on each 
side for foot passengers, the rail or para- 
pet which incloses the whole, ana the 
Dutmenta or ends of the bridge on the 
bank. 

The conditions re(^uired in a bridge 
are, that it be well designed, commodious, 
durable, and suitably decorated. The 
piers of stone bridges should be equaL in 
number, that there may be one arch in 
the middle, where commonly the current 
is strongest ; their thickness is not to be 
less than a sixth part of the span of the 
arch, nor more tlian a fourth ; thev are 
commonly guarded in the front with an- 
gular sterlings, to break the force of the 
current : the strongest arches are those 
whose sweep is a whole semicircle ; as 
the piers of brides always diminish die 
bed of a river, in case of inondatiooi, 
the bed must be sunk or hollowed lo pro- 
portion to the space taken up by the pieii. 
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(as the waters giun in depth what they 
lose in hreadth,) otherwise the current 
may wash away the foundation, and en- 
danger the piers : to prevent this, they 
sometimes aiminish the current, either b^ 
lengthening its^ course, or by making it 
more winding ; or by stopping the bottom 
with rows of planks, stakes or piles, 
which break the current. It is also re- 
quired, that the foundation of bridges be 
laid at that season of the year when the . 
waters are lowest : and if the ground be 
rocky, hard gravel, or stony, the first 
stones of the foundation may be laid on 
the surface ; but if the soil be soft sand, 
it will be necessary to dig till you come 
to a firm bottom. For the particular mode 
of constructing stone bridges, the reader 
is referred to the latter end of the article 
BriLDine. 

The triangular bridge at Croyland, in 
Lincolnshire, England, which was erect- 
ed about the year 860, is said to be the 
most ancient Gothic stnicture remaining 
entire in the kingdom. There are two 
circumstances^ in the construction of this 
bridge which render it an object of great 
curiosity. First, it is formed by tnree 
semi-arches, whose bases stand in the cir- 
cumference of a circle, at equal distances 
from each other. These unite at the top? 
and the triune nature of the structure 
has led some to imagine that it was in- 
tended as an emblem of the Trinity. Se- 
condly, the ascent on each of the semi- 
arches is by steps paved with small stones 
«et edgeways, and is so steep, that none ' 
but foot passengers can go over the 
bridge: horsemen and carriages fre- 
quently pass under it, as the river in that 
place is out shallow. For what purpose 
this bridge was really designed, it is diffi- 
cult, if not impossible, to determine. Uti- 
Hty, it is obvious, was one of the least mo- 
tives to its erection. To boldness of de- 
ngn and singular!^ of construction it has 
more powemil claims ; and tliese quali- 
ties it must be allowed to possess, m as 
great a degree as any bridge in Europe. 
Although this brid^ has oeen erected 
so many centuries, it exhibits no marks 
cJf decay. 

London bridge Is in the old Gothic 
style, and had twenty small locks or arch- 
es ; but there are now only nineteen 
open, two having been lately thrown in- 
to one in the centre. It is 940 feet long, 
44 hig^, and 47 clear width between the 
parapets. The piers arc from 15 to 35 
feet thick, with sterlings projecting at 
each side and end, so that the g^atest 
water-way, when the tide is above the 
sterlings, is 545 feet, scarcely half the 



breadth of the river; aAd below the ster- 
ling's the water-way is reduced to 204. 
feet, causing a dangerous fall at low wa- 
ter. London bridge was first built with 
timber in the reign of Ethelred, between 
the years 993 and 1016; it was repaired, 
or rather rebuilt, of timber in 1163; and 
the present stone bridge was begun un- 
der Kin^ Henry XL in 1176, and finished 
under King John in the year 1209. It is 
probable there were no houses on the 
bridge for upwards of 200 years, since we 
read of a tilt and tournament held on it 
in 1395. Houses were erected upon it 
ifterwards, but being found a g^eat in- 
convenience and nuisance, they were 
removed in 1758, the avenues to the 
bridge enlarged, and the whole made 
more commcxlious: the two middle ar- 
ches were then thrown into one, by re- 
moving the pier from between them. 
The expense of the repairs amounted to 
above 80,000/. 

The bridges of Westminster and Black- 
friars, over the river Thames at London, 
are among the finest structures of the 
kind in Europe. The former is 1220 feet, 
long, and 44 feet wide, having a commo- 
dious broad fooi-path on each side for 
passengers. It consists of thirteen larg^ 
and two small arches, fourteen interme* 
diate piers, and two abutments. The 
length of each abutment is 76 feet ; the 
opening of each of the smaller arches is 
25 feet ; the span of the first of the large 
arches at each end is 52 feet, of the next 
56 feet, and so on, increasing by four feet 
at a time to the centre arch, the span of 
which is 76 feet The two piers of the 
middle arch are 17 feet wide ; and the 
others decrease equally on each side, by 
one foot at a time, every pier terminating 
with a salient right an^e ag^nst either 
stream. The arches are semi-circular, and 
spring from about the height of two feet 
above low Water. The breadth of the ri- 
ver in this place is about 1220 feet, and 
the water-wi^ through the bridge a- 
mounts to 870 feet The bridge was be- 
gun in 1738, and opened for passengers 
in 1750, at a neat expense of 218,80'j/. It 
is constructed of the best materials, and 
m a neat and elegant taste ; but the arch- 
es are too smafi in proportion to the 
quantity of masonr}\ 

BlacKfnars bridge, nearly opposite to 
the centre of the city of London, was be- 
gun in 1760, and completed in ten years 
and three quarters, at a neat expense of 
152,840A It is an exceedingly fight and 
elegant structure; but, unfortunately, the 
materials do not seem to be of the best 
kind, as many of the stones in the piers 
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are decayed. The bndfe consiatf of nine 
larre, handsome, and nearly elliptical 
arches ; the centre arch is 100 feet wide, 
and the four arches on each side, reck- 
oning towards the sliores, decrease gra- 
dually, being 98, 93, 83, and 70 feet, re- 
apectivelv, leaving a water-way of 788 
feet. The whole length from wharf to 
wharf is 995 feet, the breadth of the car- 
riage-way ^ feet, and that of the raised 
foot-way on each side 7 feet. The upper 
surface of the bridge is a portion of a ve- 
ry large circle, which forms an elegant fi- 
gure, and admits of convenient passage 
over it On each pier there is a recess 
or balcony, with two Ionic columns and 
pilaatres, which stand on a circular pro- 
jection of the pier above high-water 
mark. The bridge is rounded off at each 
extremity to the right and left, in the 
form of a quadrant c« a circle, rendering 
the access commodious and agreeable. 
This edifice must be regarded as a fine 
specimen of Mr. Milne's ingenuity and 
judgment, though the method of con. 
tftniction has never been made public. 

Wooden bridges now demand our at- 
tention. The simplest case of these edi- 
fices is that in which the road- way is laid 
over beams placed horizontally, and sup- 
ported at each end by piers or posts. 
This method, however, is deficient in 
strength and width of opening ; it is, 
therefore, necessary, in ail works of any 
inagnitude, to apply the principles of 
trussing, as used in roofs and arches. 
Wooden bridges of this kind are stiff 
frames of carpentry, in which, by a pro- 
per disposition, beams are put ao as to 
stand in place of solid bodies, as large as 
the spaces which the beams inclose ; and 
thus two or three, or more, of these are 
set in a butment with each other, like 
mighty arch stones. At Schaffhausen, in 
Switzerland, where the Rhine flows with 
great rapidity, several stone bridges had 
been destroyed, when, in 1754, Gruben- 
hamm offered to throw a wooden bridge , 
of a single arch across the river, which is 
nearly 390 feet wide. The ma^strates, 
however, required that it should consist 
of two arches, and that he should, for that 
purpose, employ the middle pier of the 
last stone bridge, Which would divide the 
new one into two unequal arches of 172 
and 193 feet span. The carpenter did so ; 
but contrived to leave it a matter of doubt, 
whether the bridge is at all supported by 
the middle pier. It was erected on a plan 
nearly similar to the Wittengen bridge, at 
t}ie expense of about 8,000/. sterling. 
Travellers inform us, that it shook if a 
man passed over it ; yet waggons, heavi- 



ly laden, also went over it without duati^/tr. 
This curious bridge was burnt by the 
French when they evacuated Schaffhau- 
sen, in April, 179y. 

Iron bridges are the exclusive invention 
of British artists. The first that has been 
erected on a large scale is that over the 
river Severn, at Coalbrook Dale, in 
Shropshire. This bridge is composed of 
five ribs, and each rib of three concen- 
tric arcs, connected together by radiating 
pieces. The interior arc forms a com- 
plete semi-circle, but the others extend 
only to the cills under the road-way. 
These arcs pass through an upright frame 
of iron, at each end, which serves as a 
guide ; and the small space in the haunch- 
es between the frames and the outer arc 
is filled in with a ring of about seven feet 
diameter. Upon the top of the ribs are 
laid cast iron plates, which sustain the 
road-way. The arch of this brid^ is 100, 
feet 6 inches in span ; the interior ring 
is cast in two pieces, each piece being 
about 70 feet in length. It was construct- 
ed in the year 1779, by Mr. Abraham 
Darby, iron-master at Coalbrook Dale, 
and must be considered as a very bold ef- 
fort in the first instance of adopting a 
new material. The total weight of the 
metal is 378^ tons. 

The second iron bridge, of which the 
particulars have come to our knowledge, 
was that designed by Mr, Thomas Paine, 
author of many political works. It was 
constructed by Messrs. Walkers, at Ro- 
therham, and was brought to London, 
and set up in a bowling green at Pad- 
dington, where it was exhibited for some 
time. After which it was intended to 
have been sent to America ; but Mr. 
Paine not being able to defray the ex- 
pense, the manufacturers tpok it back, 
and the malleable iron was afterwards 
worked up in the construction of the 
bridge at Wearmouth. 

The third iron bridge of importance 
erected in Great Britain was that over the. 
river Wear, at Bishop Wearmouth, near 
Sunderland, the chief projector of which 
was Rowland Burdon, Ksq. M. P. This 
bridge consists of a single arch, whose 
span is 236 feet ; and as the sprin|pD|^ 
stones at each side project two teet, the 
whole opening is 240 feet The arch is 
a segment of a circle, of about 444 feet 
diameter, its versed sine is 34 feet, and 
the whole height from low water about 
100 feet, admitting vessels of from two to 
three hundred tons burden to pass un- 
der, without striking their masts. A se- 
ries of one hundred and five blocks form 
a rib, and six of these ribs compose the 
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breadth of the bndge» The spttiulrils, 
or the spaces between the arch and the 
roacl-way, are filled up by cast iron cir- 
cles, which touch the outer circumfer- 
ence of the arch, and at the same time 
support the road-way, thus gradually di- 
minishing' from the abutments towards 
the centre of the bridge. There are al- 
so diagonal iron .bars, which are laid on 
the tops of the ribs, and extended to the 
abutments, to keep tlie ribsfrom twisting. 
The superstructure is a strong frame of 
timber, planked over, to support the car- 
riage-road, which is composed of marU 
lime-2itone, and gravel, with a cement of 
tar and chalk immediately upon the 
planks to preserve them. The whole 
width of the bridge is 32 feet The abut- 
ments are masses of almost solid masonry, 
24 feet in thickness, 42 in breadth at bot- 
tom, and 37 at top. The south pier is 
founded on the solid rock, and rises from 
about 22 jfect above the bed of the river. 
On the north side the ground was not so 
favourable, so that it was necessary to 
carry tlie foundation 10 feet below the 
bed. The weight of the iron in this ex- 
traordinary fabric amounts to 260 tons ; 
46 of these are malleable, and 214 cast 
The entire expense was 27,000/. 

The splendid example of the bridge at 
Wearmouth gave an impulse to public 
taste, and caused an emulation among ar- 
tists, wliich has produced many examples, 
snd more projects of iron bridges. The 
Coalbrook Dale Companv have construct- 
ed several, among which is a very neat 
one over the river Parrot, at Bridge water. 
Mr. Wilson, the engineer employed by 
Mr. Burdon, has also built sevend, and 
some years since finished a very elegant 
one over the river Thames, at Stunes, 
which is by far the most complete in de- 
tig^, as well as the best executed, of any 
that has hitherto been erected. This 
bridge consists of a single arch, 181 feet 
in span, and 16 feet 6 incties in rise, being 
a aegment of a circle of 480 feet The 
blocks of which the ribs are composed 
are similar to those in the Wearmouth 
bridge, except that these have only two 
concentric arcs instead of three, as at the 
latter. The arcs are cast hollow, and the 
block connected by means of dowels and 
keys ; thus obviating the ereat defect ob- 
served at Wearmouth, of having so much 
hammered iron exposed to the action of 
the air. Four ribs form the width of the 
arch, which are connected together by 
cross frames. The spandrels are fiUed in 
with circles, which support a covering of 
iron plates an inch thick: on this is laid 



the roadway, 27 feet wide. Two hundred 
and seventy tons is the weight of the iron 
employed m the bridge, and three hun- 
dred and tliirty of the road-way. 

Public bridSg^s, which are of general 
conveniency, are of common right to be 
repaired by the inhal^itants of that county 
in which they lie. Where a man makes 
a bridgpe for the common good of the 
King's subjects, he is not bound to repair 
it No one can be compelled to build, or 
contribute to the charges of building any 
new bridge, without act of parliament: 
ajid if none are bounden to repair by te- 
nure of prescription at common law, then 
the whole county or franchise shaJl re- 
pair it 

Bridobs, pendent or hangingy called 
also philosopnica) bridges, are those not 
supported by posts or pillars, but hung at 
laige in the air, sustained only at the two 
ends or abutments. 

BniDoK, drawy one that is fastened with 
hinges at the one end onIy> so that the 
other may be drawn up ; in which case 
the bridge stands upright, to hinder the 
passage of a ditch or moat. 

BaiDes, Jlying or fio€aing^ is gfeneraUy 
made of two small bridges, laid one over 
the other in such a manner, that the 
uppermost stretches and nms out, bv 
help of certain cords, running through 
pullies placed along the sides of the un- 
der bridge, which push it forwards, till 
the end of it joins the place it is intended 
to be fixed on. 

Baipai of boat9, boats made of cop- 
per, and joined side by side, till they 
reach across a river, which being covered 
with planks, are fastened with stakes or 
anchors. 

Bridob of cfimrnnniaUiont it that made 
over a river, by which two arn)ies, or forts, 
which are separated bv that river, have a 
free communication with one another. 

BaiDes, flocUiiigi a brid^ nnade use 
of, in form of a woric in fortification, call, 
ed a redoubt, consisting of two boats, 
covered with planks, which are solidly 
framed, so as to bear either horse or can- 
non. 

Bridor, in gtinnery^ the twp pieces of 
timber which go between the two tran- 
soms of a gun carriage, on which the bed> 
rests. 

Bridob, in music, a term for that part 
of a stringed instrument over which the 
strings are stretched. The bridge of a 
violin is about one inch and a. quarter 
high, and near an inch and a half long. 

BRIEF, in common law, a writ, where- 
by a roan is siuninoned or attached to 
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answer any action. It is ctUed brief, be- 
cause it IS couched in a tew words, with- 
out any preamble. Brief is also used for 
a writing issued out ot any of the kind's 
courts ofrecord at Westminster, whereby 
something is commanded to be done, in 
order to justice, or the execution of the 
king's comroaiKt 

Brief is also taken for a letter patent, 
granting a licence to a subject to make 
collection for any public or private loss, as 
briefs tor loss by fire, to be read by mi- 
nisters in churches, &c. These briefs must 
be read in all churches and chapels, with- 
in two months after receipt thereof; and 
the sums thereby collected shall be paid 
over to the undertaker of briefs, with- 
in six months atter the delivery of the 
briefs, under penalty of 20^ 

BuiKp is likewise an abridgment of a 
client's case, wrote out for the instruction 
<jf counsel, on a trial at law. 

Bains, apttoHcalt letters which the 
pope dispatches to princes, or other ma- 
gistrates, relating to any public afiair. 
These briefs are distinguished from bulls 
in this respect, the latter are more ample, 
and always written on parchment, and 
sealed with lead or green wax { whereas 
briefs are very concise, wntten on paper, 
sealed with red wax, and with the seal d 
the fisherman, or St. Peter in a boat 

BRIG. See BRiGAirriHB. 

BRIGADE, m the military art^ a party 
or division of a body of soldiers, whether 
horse or foot, under the command of a 
brigadier. An army is divided into bri- 
gades of horse and brigades of foot : a 
brigade of horse is a body of eight or ten 
squadrons ; a brigade of foot consists of 
four, five, or six battalions. The eldest 
brigade has th^ right of the first line, and 
the second the right of the second, and 
the two next take the left of the two hnes, 
and the youngest stand in the centre. 

BaiOADK major, is an officer appointed 
by the brigadier, to assist him in the ma- 
nagement and ordering of his brigade. 

BRIGADIER, is the general officer who 
has the command of a brigade. The 
eldest colonels are generally advanced to 
this post He that is upon duty is briga- 
dier of the day. They march at the head 
of their own brigades, and are allowed a 
Serjeant and ten men, of their own bri- 
g^e, for their guard. 

BRIGANTINE, a small light vessel, 
which can bodi row and sail well, and b 
either for fighting or giving chace. It has 
^out twelve or .fifteen benches for the 
rowers, one man to a bench: all the 
hands aboard are soldiers, and each 



man has his musket lying ready under 
his oar. 

BRIGGS (HbjtiitV in biography, a ve- 
ry connderable matnematician, oom near 
Halifax, Yorkshire, in 1556 ; and in 1579, 
having attained a good share of gramma- 
tical knowledge, ne went to St. John's 
College, Cambridge, where he took his 
degrees in rceular order, and in 1588 
was chosen fellow of his college. The 
bent of his mind was to the mamematics, 
in which he made so great and rapid a 
progp^ss, that in 1592 he was appointed 
examiner and lecturer in that branch of 
science. In 1596 he was elected to the 
first professorship of geometry at Ore- 
sham College ; he constructed a table for 
finding the latitude, from the variation of 
the magnetic needle being given. About 
the year 1609 he contracted an acquaint- 
ance with Mr. Usher, afterwards Arch- 
bishop of Armagh, and in correspondence 
with lum he mentions his employment up- 
on the calculation of eclipses, and soon 
af^er writes that he is wholly enj^aged 
about the noble invention of logarithms, 
which had just made their appearance, 
and in the improvement of which he af- 
terwards had so great a concern. On thi* 
subject he delivered various lectures at 
Gresham College, and proposed to altci- 
the scale from me hyperbolic form which 
Napier had given them, to that in which 
1 snould be the logarithm of the ratio of 
10 to I. In 1616 Briggs made a visit to 
Napier at Edinburgh, and communicated 
to niro his wishes. The alteration was 
agreed upon, and in 1617 he pnblished 
his first 1000 of logarithms. He suc- 
ceeded in 1619 to the Savilian professor- 
ship of geometry at Oxford, upon which 
he resigned the duties of Gresham Col- 
lege. Here he devoted himself most se- 
dulously to his studies, and published 
many works connected with the higher 
branches of mathematics. His ** Arith- 
metics Logarithmica" was printed in 
1634; it contained the logarithms of 
30,000 natural numbers to 14 places of 
figures, besides the index. He completed 
a table of logarithmic sines and tangents 
for the 100th part of every degree to 14 
places; with a table of natural sines, 
tangents, and secants, with the construe 
tion of the whole. These tables were 
printed, under the title of Trigonometria 
Britannica. " In the construction of these 
two works," says one of Mr. Brigj's bio- 
mphers, ** on the Logarithms of Num- 
bers and of Sines and Tangents, our an- 
thor, besides extreme labour and appli- 
calion, manifests the highest powers of 
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fenius and invention, as we here fbr the 
rst time meet with several of the most 
important discoveries in the mathematics, 
and what have hitherto been considered as 
of much later invention ; such as the Bi- 
nomial Theorem; the Differential Me- 
thod and Construction of Tables by Dif- 
ferences; the Interpolation of Differen- 
ces, with Angular Sections, and several 
other ingenious compositions.'* 

This great man died at Oxford in 1630, 
and was buried in the Chapel of Merten 
College, highly respected by his contem- 
poraries, by many of whom his character 
Was drawn with great abihty : by Ought- 
red he is designated as the mirror of the 
age for his great skill in geometry : the 
learned Barrow extols his ability, skill, 
and industry, particularly in perfecting 
the invention onogaritbms,which, without 
his care, might have continued an imper* 
feet and useless design. Dr. Smith re- 
presents him as easy of access to all, free 
from arrogance, moroseness, envy, ambi- 
tion, and avarice, a contemner of riches, 
and contented in his own situation; pre- 
ferring a studious retirement to all the 
splendid circumstances of life. 

BRIMSTONE. See Sulphu». Casts 
of medals have l^een taken off on a com- 
position, of which the chief ingredient is 
sulphur, and hence they are called sul- 
phur casts. By this means the most cu- 
rious antiques may, to all useful purpose^ 
be indefinitely multiplied. The compo- 
sition is thus described : melt eight ounces 
of sulphur over a gentle fire, and with it 
mix an equal quantity of fine vermillion, 
stir it weft together, and it will dissolve 
like oil, then cast it into the mould, which 
is first to be rubbed over with oil. When 
cool, the figure may be taken, and, touch- 
ed over with aquafortis, it will look like 
fine coral. 

BRIONIA, albOf a root used in medi- 
cine, which has been long known to con- 
tain a considerable portion of starch, and 
a bitter principle sokible in water and 
alcohol. It has lately been examined by 
the French chemists by maceration ; the 
starch was separated and obtained in a 
state of purity. The bitter principle ap- 
peared to possess the properties in a very 
pure state. It was also round to contain 
a considerable portion of gum, which is 
precipitated by the infusion of galls, and 
which Vauquelin denominates vegcto- 
animai matter, some woody fibre, a small 
portion of sugar, and a quantity of super- 
malate of lime, and phosphate of lime. 

BRISTLE, a rigid glossy kind of hair, 
found on swine, and much used by brush- 
makers, shoe-makers, saddlers, and others. 



They are chiefly imported from Russia 
and Poland. There is a heavy duty upon 
these. 

BRITTLENESS, a quality of certain 
bodies, by which diey are subjected to 
be easily broken by pressure. or percus- 
sion. Brittle bodies are extremely hard ; 
a very small percussion exerts a force on 
them Equivalent to the greatest pressure, 
and thus thejr are easily broken. This 
effect is particularly remarkable in glass 
suddenly cooled, the brittleness of wliich 
thereby is much increased. In the new 
arrangement of Chemistry, the metals are 
disting^iished into those that are more or 
less brittle, as one of their leading cha- 
racteristics. 

BRIZA, in botany, a genus of the Tri- 
andria Digjnia. Natural order of GraiAi- 
na or Grasses. Essential character : ca- 
lyx bivalve, many-flowered ; spikelet dis- 
tinct, with heart-shaped obtuse valves, 
the lower of which is minute. There are 
six species : briza minor, small quaking 
grass, is an annual, according to Linnaeus 
and Villars : by Fludson, and in the Kew 
Catalogue, it is marked as perennial. The 
culms are about afoot and a half in height; 
and the panicles are very much branch- 
ed. Native of Germany, Switzerland, 
the South of France, Italy, and Britain. 
It flowers from June to August. B. me- 
dia has a perennial root ; culm upright, 
six or seven inches high in a dry soil, but 
in wet places it rises to two or three feet, 
having four or five knots on it The pa- 
nicle is handsome, spreads very much 
when in flower, and has two spikelets on 
each branch, placed on such long slender 
pedicles, as to shake with the least air or 
motion; each spikelet is composed of 
seven, eight, or nine florets, is heart- 
shaped, flatted, shining, smooth, vaiying 
in colours, usuaily variegated with green, 
white and puiple. This beautifid grass 
is common in ary pastures in most parts 
of Europe. It flowers from May to July. 

BROADSIDE, in the sea-language, de- 
notes a volley of cannon, or a general dis- 
charge of all the guns on one side of a 
ship at once. 

BROCADE, a stuff of gold, silver, or 
silk, raised and enriched with flowers, 
foliagts, and other ornaments, according 
to the fancy of the merchants or manu- 
facturers. 

BROCCOLI, a kind of cabbage culti- 
vated for the use of the table. See Bbas- 

BICA. 

BROKER, a name given to persons of 
sevendand very different professions, the 
chief of which are cxchangfc-brokers, 
stock-brokers, pawn-brokers, and bro- 
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ken, simply so caOed, who seB house- 
hold furniture tnd second-band apparel. 

Brokers, exchon^ are a sort of nego- 
tiators who contrive, make, and conclude 
barguins between merdiants and trades- 
men, in matters of money or merchan- 
dize, for which they have a fee or premi- 
um. See ExcHAJToi. 

BRdKKRS, insurance orpolicj/f are agents 
m'ho transact the business of insurance, 
between the merchant or party insured 
and the underwriters or insurei's. These 
insurance brokers, from the nature of 
tJieir employment, ought to be, and in- 
deed generally are, persons of respecta- 
bility and honour, in whom unlimited 
confidence may be reposed. To the 
brisker the merchant looks for the regu- 
Uhity of the contract, and a proper selec- 
tion of responsible underwriters: and to 
him also the underwriters look for a fair 
and candid disclosure of all miiterial cir- 
cunistanccs affecting the risk, and for 
the payment of their premiums. There 
is usually an open account between each 
broker and every* underwriter with whom 
be has much dealing. In this account 
the broker makes himself debtor to the 
underwriter for all premiums, and takes 
credit for all losses to which the under- 
writer is liable, and which the broker is 
authorised to receive. Indeed, it is ge- 
nerally ijnderstootl, that by the usage of 
trade in London, the underwriters give 
credit only to the broker for their pre- 
miums, and can resort only to him for 
payment, and that he alone, and not the 
underwriters, can recover the premiums 
from the insured. This point, however, 
has never been settled by any judicial 
determination. But though the under- 
writer thus looks to the broker for his 
premium, and though the broker, in his 
account with the underwriter, takes cre- 
dit for the losses and returns for premi- 
ums, which he is authorised to receive 
from the underwriter, yet such losses are 
not to be regarded as a debt from the un- 
derwriter to the broker. Where the 
merchant happens to reside at a distance 
from the place where he means to be in- 
sured, the policy is usually effected by 
the mediation of his agent or corres- 
pondent there, who, if he be not a bro- 
ker, employs one, and gives him all ne- 
cessary instructions. In order to his be- 
ing, an agent in such a case, he must 
either have express directions from the 
principal to cause the insurance to be 
made, or else it must be a dutf ^trising 
IVodi the nature of his correspondence 
■with the principal. And no general au- 
thority which he may have, in relation tm 



a ship or goods, will make him an amit 
for the purpose of insuring, on behan of 
the parties interested. However, ^Ougli 
one man cannot, hi general, compel aiKi- 
ther agpainst his consent to become fth 
agent for procuring an insurance to b^ 
effected for him, there are three cases Hi 
which an onler to insure must be com- 
plied with : as, first, where an ftgent lua 
effects of his principal in his lands ; se- 
condly, where he has been in the prac- 
tice of making insurances, and has civeit 
no notice to discontinue ; and, diirdfy*, 
where he accepts bills of lading sentlite 
on condition to insure. To the ofllce of 
agent or broker, great responsibility at- 
taches; and, in the execution of H^ it is 
the duly of each to conduct himself wiA 
the greates* fidelity, punctuality, and cir- 
cumspection. For in this, as in all otiier 
cases, where a man, either by an eXpTGm 
6r implied undertaking, engages to do an 
act for another, and he either wholly ne- 
glects to de it, or does it improperty ot 
unskilfully, an action on the case wil! fe 
against him, to recover a satislkctlbft for 
the loss or damage resulting from 'Us 
no gligt nee or want of skill. Henei^' l^" ft 
merchant here accept an order ftMb Ikk 
correspondent abroad to cttnse io^tnan^ 
ance to be made, but limits the brolceirift 
too small a premium, in consequence 6f 
which no insurance can be effected, he 
is liable to make good the loss to hireot>- 
respondent ; for tlTough it is his dvtjf^ 
get the insurance done at as low a flli^ 
mium as possible, yet he has no n|^ M 
to Umit the premium, as to preVettt fffb 
insurance fVom being effected, icndl 9iH§k 
a voluntary ap^ent, who has tfO ^p/^HtfMt 
of remuneration for his trouble* isfieM» 
provided that he takes mnysti^^-tti 
bu»ness. It is not only the Aii^f^^ 
agent, in transacting the bunneieeMi- 
surances, to conduct himself wif&t Mifi » 
ty and punctuality towards Itts emfAMIt'v 
but he is also bound to observe Hie ilMU 
est veracity and candour toval8^l^i|- 
surer: for any fraud or conceahMH^ 
his part will make void the po tley|Safe 
though the insured be «Ho|^Bdl^rl§M- 
rant and innocent respecting it Bi 41^ 
action against an agent er ' 
ther for negligence or ar 
effecting an insuratice, tfie' 
titled to recover to tlife ss 
he might h«ve recovered I ^ 
derwriten, if the potfcy'fM 
perly effected. Butheeitb' 
what, in point of fat#t ke 
covered on Hke polfcy $'4fi 
indidgence or BbewiliW^^^ 
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them to pay. In such an action, the a- 
gent may avail himself of eveiy defence, 
such as fraud, deviation, non<K;ompliance 
with warranties, &c. which the under- 
writers might have set up in an action on 
the policy : but if the agent act in the 
usual manner, it will be deemed suffi- 
cient There are many reasons why an 
agea^ or broker ought not to be an in- 
turer. He becomes too much interested 
to settle with fairness the rate of pre- 
mium, the amount of partial losses, &c. ; 
and though he should not himself occa>. 
sionany unnecessary delay or obstacle to 
the payment of a loss, he will not be over 
annous to remove the doubts of others : 
besides, he ouffht not, by underwriting 
the policy, to deprive the parties of hS 
unbiassed testimony in case of dispute. 
If an agent or broker, meanin? to appro- 
priate the premium to himself, and take 
the chance of a safe arrival, represent to 
his employer, that an insurance has been 
effected agreeably to his instructions, the 
principal may maintain trover for the po- 
licy against the agent or broker; and, 
upon proof of a loss, he shall recover to 
the same amount as he would have been 
entitled to recover against the underwri- 
ters, if a policy had been effected. 

BaORBms, stock, are those employed to 
buy and sell shares in the joint stock of 
a company or corporation, and also in the 
public funds. The negociations, &c. of 
these brokers are regulated by several 
statutes, which, among other things en- 
act, that contracts in the nature of wages. 
Sic. incur a penalty of 500/. ; and by the 
•ale of stock, of which the seller is not 
posteased. and which he does not trans- 
fer, a forfeit of lOOL ; and contracts for 
sale of any stock, of which the contrac- 
tors are not actually possessed, or to 
which they are not entitled, are void, and 
the parties agreeing to sell, &c. incur a 
penalty of 5001 1 and that brokers keep 
% book, in which all contracts, with their 
date% and the names of the parties con- 
cerned, shall be entered, on pain of 50/. : 
these enactments, however, are little 
regarded by the ^^unblers in the public 
funds. 

BaeKBas, tewn, are persons who keep 
shops, and let out money to necessitous 
people upon pledges* for the most part 
on ejtotbitsnt interest These are more 
properly odled pawn-takers, or tally- 
men, sometimes fnpers, or friperers. Of 
these is to be understood the statute of 
1 Jac L c. 21, by which it is enacted, that 
the sale of goods, wrongfully gotten, to 
any broker in London, Westminster, 
Southwark, or within two piles of Loa- 

VOL. II. 



don, shall not alter the property thereof 
If a broker, having received such goods, 
shall not, upon the request of the right 
owner, tnuy discover them, how and 
when he came by them, and to whom 
they are conveyed, he shall forfeit the 
double value thereof to the said owner. But 
there are several excellent reg^ulations re- 
specting pawn-brokers of later date. 

BROKERAGE, the fee paid to a bro- 
ker for his trouble in negfociating busi- 
ness between person and person. 

BROMELIA, in botany, so named in 
memory of Olaus Bromel, a Swede, a g^- 
nus of the Hexandria Monogynia class 
and order. Natural order of Coronarix. 
Bromeliae, Jussieu. Essensial character : 
calyx triiid, superior ; petals three, and a 
nectareousscaleatthebaseofeach; Her- 
ry three-celled. There are nine speciesy 
one of which, B. ananas, or pine-apple, 
is a fruit now so well known in Europe, 
and so much esteemed for the richness 
of its flavour, is produced from an herba- 
ceous plant which has leaves somewhat 
resembling those of aloe, and for the 
most part serrate on their edges, but 
much thinner and not so succulent as 
those of the aloe. The fruit resembles^ 
in shape, the cone of some species of tho 
pine-tree, from which it takes the vulgar 
name of pine-apple. 

Where this plant is a native is difficult 
to determine, but it is probably an indi« 
genous plant of Africa, where it ffrows 
in uncultivated places in great plen^. 
There are many varieties of this fruit, 
and if the seeds were sown fre<|uently in 
their native coimtry, the varieties would 
probably be as numerous as those of iq><- 
ples and pears in Europe. The queen 
pine is the most common, but the su|^ 
loaf is much preferable, the fruit being 
larger and better flavoured { it is easily 
distinguished from the others by its leaves 
having purple stripes on their inside the 
whole length ; it is also of a paler colour 
when ripe, inclining to straw colour. This 
was brought from Brazil to Jamaica, 
where it is esteemed far beyond the 
others. The smooth pine b preserved by 
some curious persons for the sake of va- 
riety, but the fruit is not worth eating. 
The green pine is at present the most 
rare in Europe; it has been esteemed the 
best sort known, by some of the most cu- 
rious persons in America, many of whom 
have tnrown out all the others to culti- 
vate this only. 

Those who wish to understand the pro* 
pagatioB and culture of the pineapple 
may consult Martyn's Botanical IKctiona- 
ry with much advantage. 
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BROMUS, in botany, a genua of the 
Triandria Digyma class and order. Na- 
tural order of Gramina or Grasses. Es- 
sentia] character : calyx two-valved ; 
spikelet oblong, columnar, distich ; awn 
below the top. There are 25 species. 

The several species of this genus of 
grasses are numerous, and have not yet 
been well distinguished. They have a 
k>ose panicle like the oat, hence they 
have been called the oat-g^rasses ; the 
awn or beard proceeds from the back of 
tfie glume or cnafT, or is an elongation of 
the Tteel or mid-rib, as in Ae g^enus A- 
▼ena ; but in that the awn is commonly 
twisted, whereas in this it is straight; 
modem writers, therefore, distinguish 
them by the name brome-grasses. The 
festuca is scarcely different from bromua 
as a natural genus; in thkt, however, the 
chaff is either very m\ich pointed, or ter- 
minates in an awn; but that of bromus 
always comes to the tip. The fenm tri- 
ticum, or wheat, agrees with it m this re- 
spect : and, therefore, some have thought 
there is no mark of distinction between 
them ; it is, however, distinct in the inflo- 
rescence or manner of flowering in a 
spike ; whereas bromus, festuca, and ave- 
na, bear their flowers in a panicle. 

BRONCHIA, in anatomy, the ramifica- 
tions of the trachea. See AxATOHT. 

BRONZE, in the arts, a compound me- 
tal, composed of from 8 to 12 parts of tin 
combined with 100 parts of copper. It is 
of a greyish vellow colour, harder than 
copper,'less fiable to rust, and more fusi- 
ble, so as to nin thin, and be easily cast 
in a mould. Hence its use in casting 
statues. The metal of which the artil- 
lery is cast is of a similar composition, 
containing rather less tin. An alloy simi- 
lar to bronze was much in use among the 
kncients, as well for warlike weapons as 
for medals, coins, &c. 

BROOM. See Gbitista: 

BROSIMUM, in botany, a genus of the 
Dioecia Monandria class and order, es- 
sential character: male, ament globular, 
covered all round with orbiculate, pel- 
tate scales ; corolla none ; filament solita- 
ry, between the scales : female, ament as 
in the male; corolla none; style bifid; 
berry one-seeded. There are but two 
species. B. alicastrum is a tree frequent 
in the island of Jamaica. It is computed 
to make up about a third part of the 
woods in the parishes of St Elizabeth 
and St. James. The timber is not much 
esteemed ; but the leaves and young 
brandies are more useful, bein? fatten- 
ing fodder for all sorts of cattle. The 
firmt, boiled with salt-fish, por^ beef, or 



pickle, is frequently the support of the 
negroes and poorer sort of white people 
in times of scarcity, and is a wholesome 
and not unpleasant food : when roasted, 
it eats something like our chesnuts, and 
is called bread-nut B. spunium, is called 
milk-wood, and is common in St Mary^s 

Carish, Jamaica. It rises to a considenu 
le height in the woods, is reckoned «- 
roong the timber trees, and is sometimes 
used as such, though not much valued. 

BR08S£A, in botany, so named from 
Guy de la Brosse, a geiius of the Pentan- 
dria Monogynia class and order. Natural 
order of Bicomea. Ericae, Jussieu. Es- ' 
sential character; calyx fleshy; corolla 
truncate ; capsule five-celled, many seed- 
ed. There is but one species : viz. B. coc- 
cinea. An obscure plant, and the charac- 
ter doubtful, except what Plumier has 
said of it In stature it is something like 
the codon. Branches alternate ; leaves 
alternate, ovate, serrate, petiolate ; flow- 
ers few, terminating the branches, alter- 
nate. It is a native of South America. 

BROTERA» in botany, a genus of the 
Didynamia Gymnospermia. Calyx five- 
awned ; middle segment of the lower lip 
of the corolla hooded, involving the sta- 
mina and style, and protrudinjg' mem with 
a jerk. One species, B. persica» found in 
Persia. 

BROWALLIA, in botany, given by 
Linnzus in honour of Job. BrowaOiuSy 
Bishop of Aboa, a genus of the Didyna- 
mia Angiospermia class and order. Na- 
tural order of Lunidae. Scrophularix, 
Jussieu. Essential character : calyx five- 
toothed ; corolla border five-cleft, eoui^ 
spreading, with the navel closed ; antneis 
two larger; capsule one-celled. There 
are two species : B. demissa, spreadine^ 
Browallia ; and B. data, upright Browu- 
lia. These are herbaceous annual plants, 
with ahemate leaves. The flowers are 
either axillary or terminating. They 
have the habit of the solanaceous plants, 
and like them have the peduncle inserted 
either over against or at the aide of the 
petioles. The former is a native of Pana* 
ma, the latter of Peru. They both flower 
from July to September. 

BROWNEA» in botany, from Dr. Pa- 
trick Browne, a genus of the Monadel- 
phia Decandria. Natui«l order of Lo- 
mentaceae. Leguminosae, Jusneu. Essen- 
tial character : calyx uneauaDy bifid : co- 
rolla double; outer five-cleft; inner five- 
petalled : legume two-celled. There are 
two species: B. coccinea is a smaH tree^ 
growm^ to the height of eighteen feet 
when m flower it has a beautiibl appear- 
ance. The flowers grow about ten toge- 
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Hiei^ and are pendulous. The calyx is 
ferruginous, the corolla scariet, the sta- 
mens yellowish. This species grows in 
hilly and woody places in America. B. 
rosa is also an American shrub, or small 
tree, with an ash-coloured bark, opposite 
leaves, which are entire and smooth on 
both sides. The flowers are borne in a 
kind of aggregate manner, so as to form 
heads or bunches of the size of one's fist. 
They are red, and make a veiy beautiful 
appearance. The stamens are extremely 
long. It grows chiefly in hilh' situations. 

BROWNISTS, a sect of Christians, 
the name given for some time to those 
who were afterwards known in England 
and HoUand under the denomination of 
Independents. It arose from a Mr. Ro- 
bert Brown, whose parents resided in 
Rutlandshire, though ne is said to have 
been bom at Nortliampton ; and who, 
from about 1571 to 1590, was a teacher 
amongst them in England, and at Middle- 
burgh, in Zealand. He was a man of fa- 
mily, of zeal,'of some abilities, and had 
a university education. The separation, 
however, cloes not appear to have origina- 
ted in him ; for, by several publications 
of those times, it is clear that these sen- 
timents had, before his day, been em- 
braced and professed in England, and 
churches gatnered on the plan of them. 

This denomination did not differ in 
point of doctrine from the church of Eng- 
Mtnd, or from the other Puritans ; but they 
apprehended that, according to scripture, 
every church ought to be confined within 
the limits of a single congregation, and 
have the complete power of jurisdiction 
over its members, to be exercised bv the 
elders within itself, without being subject 
to the authority of bishops, synods, pres- 
bjrteries, or any ecclesiastical assembly, 
composed of the deputies from diflerent 
churches. Under this name, though they 
always disowned it, were ranked the 
learned Heniy Ainsworth, autlior of the 
" Annotations on the Pentateuch," &c. ; 
the famous John Robinson, a part of whose 
conmgation from Leyden» in Holland, 
made uie first permanent settlement in 
North America; and the laborious Canne, 
the author of the ** Marginal References 
to the Bible." 

BRUCE A, in botany, inhonour of James 
Bruce, Esq. the famous traveller, a genus 
of the Dioecia Tetandria class and order. 
Essential character: calyx four-parted; 
corolla four-petalled; female pericarpium 
four, one -seeded. There is but one spe- 
cies. B. fcrruginea is a shrub of a mid- 
iiling size, with an upright stem ; the 



bark is ash-coloured, branches few, alter- 
nate, round, patulous, and thick. Leaves 
alternate, spreading, unequally pinnate^ 
consisting of six pairs of opposite lobes, 
one foot m length. Spikes of male flow* 
ers solitary ; the flowers are crowded to- 
gether, either ^essile or on very short pe- 
aicles,of an herbaceous colour,tingcd with 
red or russet It is a native of Abyssinia, 
where it is known by the name of woogi- 
noos. The root is a specific in the dV' 
sentery. It is a plain, simple bitter, with- 
out any aromatic or resinous taste, leav- 
ing in the throat and palate a disagreeable, 
roughness. 

BRUCHUS, in natural history, a genus 
of insects of the order Coleoptera. Ge- 
neric character : antennae filiform ; feel- 
ers equal, filiform ; lip pointed. Gmelin 
enumerates 27 species. This genus con- 
sists in general of small insects. The 
most remarkable is the B. pisi : shell 
black, spotted with white ; tail with two 
black dots; thighs slightly toothed; is 
the usual inhabitant of the common pea. 
When the pea is boiled for the table, it 
contains this insect in the larva state. 

BRUMAI<ES,in botany, an epithet ap- 
plied to plants which flower in our win- 
ter. These are common about the Cape. 

BRUNFELSl A, in botany, so named in 
honour of Otho, or Otto Brunfelsus, a ge- 
nus of the Didynamia Ang^ospermia. 
Natural order of Personatx. SoLinex, 
Jussieu. Essential character : five-tooth- 
ed, narrow ; corolla with a very long 
tube; capsule one-celled, many-seeded, 
with a very large fleshy conceptacle. 
There are two species, of which B. Ame- 
ricana is a tree, growing from ten to fif- 
teen feet in height The trunk is smooth 
andeven, and the branches loose. Leaves 
alt^hiate, entire, smooth, and shining; 
corolla yellow, very sweet scented, hav- 
ing a tube four or five inches in length. 
It grows naturally in Jamiuca, and most 
of the sugar islands in the West Indies, 
whence they call it trumpet flower. B. 
undulata is also a native of Jamaica. 

BRUNIA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Agsregatac. Rhamni, 
Jussieu. Essential character : flowers 

aggregate; fil«niP>nta inAert^fl into fhi> 

claws of the 
solitary, twc 
species. B. la 
ma, i*esemb] 
and has the r 
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short, with 
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which tre white, are home in heads. B. 
Ciliata, ciliate-leaved brunia, has the germ 
•uperior and the stjrle bifid. B. Yerticil- 
lau, whoried brunia, has smaH heads. 
They are all shrubs, and inhabitants of the 
Cape. 

BRUNNICHIA, in botany, a renus of 
llie Decandria Trigynia cIum and order. 
Calyx swelling, ftve-clcft ; capsiJe three- 
sided, one-celled, maoj^^seeded. One spe- 
cies, B. cirrhosa, a native of Bahama. 

BRUSH, an instrument made of bris- 
fles, hair, wire, or small twigs, to clean 
clothes, rooms, &c. and aUo to paint with. 
There are various sorts of them, distin- 
guidicd by their shape or use. In the 
choice of painters' brushes, observe whe- 
ther the bristles are fost bound in the 
stocks, and if the hair be strong and lie 
close together ; for if they sprawl abroad, 
fluch wifi never work well ; and if they 
are not fast bound in the stock, the bris- 
tles will come out when you are using 
them, and spoil your work, as may be 
seen where the loose hairs of the brush 
have Iain up and down in the colours laid 
on, to the great detriment of the work. 
Brushes, in which the hairs are fastened 
with silver wire, are very superior to those 
in which iron wire is used, especially 
where they are used in or with water. 
Brushes are used for medical purposes, 
in rheumatic alTections of the jomts, para- 
lysis, &c. Mr.Thomason,of Birmingnam, 
has a patent for hearth brushes, so con- 
structed as to conceal the hair, by means 
of rack-work, in a metal case. 

BavsH, in electricity, denotes the lu- 
minous appearance of the electric matter 
issuiAg in a parcel of diverging^ rays from 
a point Beccaria ascribes this appear- 
ance to the force with which the electric 
fluid, going out of a point, divides the con- 
tiguous air, and passes through it to that 
wnich is more remote. 

BRUTA, in natural history, the second 
order of animak in the class Mammalia, 
the character of which consists in having 
no fore teeth in either jaw; feet with 
strong hoof-hke nails ; motion slow ; food 
roostfy masticated vegetables. There are 
nine ^nera of this order, enumerated by , 
Gmehn, vix. 



Bradypus 

Dasypus 

Elephas 

Hanis 

Myrmecophagfa 



Platypus 
Rhinoceros 
Sukotj'ro 
Trichechus. 



BttUTE, or betut, a terra generally ap- 
plied to quadrupeds, and also to other 



animals, and implyii|g ifrferiority of intel* 
Icct 

Among bnites, the monkey kind, both 
in the external shape, and internal stiuc- 
ture, bear the nearest resemblance to 
man. In the monkey kind, the highest, 
and the most nearly approaching the like- 
ness of man, is the ourang-outang, or ho- 
mo sylvestris. Philosophers are much 
divided about the essential characters of 
brutes. Some define brute as an animal 
not risible, or a living creature incapable 
of laughter ; others, a mute animal, or a 
living thing destitute of speech ; the Pe- 
ripatetics, an animal endowed with a sen- 
sitive power, but without a rational one. 
The Platonists allow reason and under- 
standing, as well as sense, to brutes, 
though m a degree less pure and refined 
than that of men. Indeed, the generality 
of the ancient philosophers thought thi^ 
brutes reasoned: this, among the hea- 
thens, was the opinion of Anaxa^ras, 
Porphyry, Celsus, Galen, Phitarcn, as 
welt as Plato and others. 

That brutes possess reflection and sen- 
timent, and are susceptible of the kind, 
as well as the irascible passions, indepen- 
dently of sexual attachment and natural 
affection, is evident from the numerous 
instances of affection and |p:atitude daily 
observable in different anunals, particu- 
larly the dog. 

Of these, and other sentiments, such as 
pride, and even a sense of gloiy, the ele- 
phant exhibits proofs equally surprising 
and unquestionable } for which we refer 
to the article Eubphas. 

The brute creation manifests also a 
wonderful spirit of sociality, independent 
of sexual attachment It is well known 
that horses, which are perfectly quiet in 
company, cannot be kept by any fences 
in a field by themselves ; oxen a!nd cows 
will not fatten by themselves, but neglect 
the finest pasture that is not recommend- 
ed by society : sheep constantly flock to- 
gether. Nor is a propensity to associate 
restricted to animals of tlie same kind a^d 
size. Instances to this purpose are enu- 
merated in « White's Natural History of 
Selbome," to which we refer the reader. 

Mr. Locke maintains, tliat the souls of 
brutes are wholly material ; that they do 
not possess the power of abstraction; and 
that the having of general ideas is that 
which puts a perfect distinction between 
men and brutes. Accordingly, he sup- 
poses that thej^ have«o use of words, or 
any general siens, by which to express 
their ideas. It has, however, been a sub- 
ject of dispute, whether brute Mi>imnlt 



Digitized by 



Google 



BST 

have any Itnguni^ mtdfiglble to oa6 an* 
other. Some haTe pretended, that thay 
have a kind of iajrg^n, by which they can 
make a mutual communication of their 
sentimenU. There is at least a similitude 
of speech in brutes; for they know each 
other by their voices, and have their signs, 
whereby they express anger, joy, and 
other passions. Thus a dog assaults in 
one strain, fa^ns in another, howls in 
another, and cries when beaten in an- 
other. 

Dr. Hartley has investigated the intel- 
lectual faculties of brutes, and applied 
his theory of vibrations and association in 
accounting for the inferiority of brutes to 
mankind, with regard to inteUectual ca- 
pacities. He ascribes the diflPerence sub- 
sisting between them to the following cir- 
cumstances, which he has taken occasion 
to illustrate on the principles of this the- 
ory. The first of tnese is the small pro- 
portionate size of their brains, whence 
brutes have a far less variety of ideas and 
intellectual alTectfont than men. The 
second cause of this difference is the im- 
perfection of the matter of their brains, 
whereby it is less fitted for retaining a 
large number of miniatures, and combin- 
ing them by association, than man's- The 
third cause is their want of words, and 
such like symbols. Fourthly, the instinc 
* tive powers which thejr bring into the 
woria with them, or which rise up from 
internal causes, as they advsnce towards 
aduhage, is another cause of this differ- 
ence ; and, fifthly, it is partly owinjg^ to 
the diflPerence between the external im- 
pressions made on the brute creation, and 
on mankind. This ingenious writer sup- 
poses, with Des Cartes, that all the mo- 
tions of brutes are conducted by mere 
mechanism ; yet he does not suppose them 
to be destitute of perception ; but that 
they have this in a manner analagous to 
that which takes place in us ; and that 
it is subjected to the same mechanical 
laws as the motions. He adds, that it 
ought alwayslo be remembered, in speak- 
ing on this subject, that brutes have 
more reason than they can show, from 
their want of words, from our inattention, 
and from our ignorance of the import of 
those symbols, which they do use m giv- 
ing intimations to one another, and to us. 

BRYONIA, in botany, a genus of the 
Monoscia Syngenesis class and order. 
Natural order of Cucurbitx. Essential 
character; calyx five-toothed; corolla 
five.parted : male, filaments three : fe- 
male, style quadrifid. Beny subglobu- 
lar, many-seeded. There are nineteen 
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ipecie8,ori^iich B.alba, black berried 
white bryony, seems to differ from the 
red in little else besides the colour of the 
berries. Native of Sweden, Denmark, 
Cariola, and probably other parts of £u* 
rope, in hedg^. B. dioica, red berried 
white bryony, is easily distingubhed by 
its prodigious root, its stems dimbing by 
tendrils, leaves resembling those of the 
vine in shape, not smooth as they are, but 
hanh and rugged, and of a paler colour, 
and by its bunches of snuU berries, which 
are red when ripe, and produced on a 
different plant from the male flowere. B. 
palmata, palmated bryony, has heart- 
shaped leaves, the side divisions shortest; 
the upper surface is marked with dots, 
very close, but scarcely visible ; there are 
callous tubercles of the veins and pedun- 
cles. The berries are round and laige. 
It is a native of the IsUnd of Ceylon. 

BRYUM, in botany, a genus of moss, 
distinguished by a capsule covered with 
a lid, and over that a smooth veil. But 
these characters it has in commcm with 
Minium and Hjrpnnm, two other genera 
much resembling this. The peculiar 
mark of the bryum is, that the thread or 
little stem supporting the fructification 
grows from a tubercle at the ends of the 
stem and branches. 

BUBALUS, the bufalo, m zoology. 
See Bos. 

BUBBLE, in philosophy, small drops or 
vesicles of any fluid filled with air, and 
either formed on its surface, by an addi. 
tion of more of the fluid, as in raining, 
&c or in its substance, by an intestine 
motion of its component particles. 

Bubbles are dilatable or compressible, 
f . e. they take up more or less room, as 
the included air is more or less heated, 
or more or less pressed horn without, 
and are round, because the included aura 
acU equally from within, all round ; their 
coat is formed of minute particles of the 
fluid, retained either by the velocity of 
the air, or by the brisk attraction between 
those minute parts and the air. 

The little bubbles rising up from flu- 
ids, or hanging on their surfiu^e, form the 
white scum at top, and these same bub. 
bles form the steam or vapour flying from 
fiquors in boiTrng. 

BuBBLB, in commerce, a cant term, 
given to a kind of projects for raising of 
mone^ on imaginaiy grounds, much prac- 
tised m France and England, in the years 
1719, 1720, and 1721. ^ 

The pretence of those schemea iAm, 
the raismg a capital forretrieving^ setting 
on foot, or canying on tome promising 
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and utefbl bnncfa of trade, mannfiustnre, 
machinety* or the like : to this end pro- 
potala were made out, shewing^ the advan- 
tages to be derived fit>m the undertakiosr» 
and inviting persons to be engi^ed in H. 
The sum necessary to manage tne afTaify 
together with the profits expected from 
it, were divided into shares or subscrip- 
tions, to be purdiased by any disposed to 
adventure therein. 

Bc^bles, by which the pubHc hane been 
tricked, are of two kinos^tsz. 1. Those 
wUch we may property enough term trad- 
ing bubbles ; and, % Stock or ftmd-bub- 
bles. The former have been of various 
Idnds ; and the Utter St different times ; 
the most remarkable one in this countiy 
was that in 1730. 

BUBO, in ornithology, the name by 
which zoologists call the great homed 
owl, with a reddish-brown body. See 
Smix. 

Bubo, in surg^iy, a tumour which 
arises, with inflaimnstion, onlv in certain 
or particular parts to which tney are pro- 
per, as in the ann.pits and in the eroins. 

BUBON, inbotany,a genus of the Pen- 
tandria Digynia. Natural order of Um- 
bellate. Essential character: fruit ovate. 
Striated, villose. There are five species, of 
which B. macedonicum, Macedonian pars- 



ley, sends out manjr leaves from the 
roo^ the lower g^wmg shnost horizon- 
tally, spreading near the surftce of the 
grcmna ; ^e foot stalk of each leaf di- 
vides into several other smaller, garnish- 
ed with smooth rhomb-shaped leaves, 
which are of a bright pale-green colour, 
indented on their edges. It is a native 
of Greece and Barbaiy. It flowers with 
us from June to August In warm coun- 
tries it is biennial, but in Enrland the 
plants seldom flower till the third or fourth 
year from seed; but whenever they flow- 
er they always die. B. galbanum, lovage- 
leaved bubon, rises with an upright 
stalk to the height of eig^t or ten feet, 
havinff a pumfish bark, covered with a 
whitish powder, which comes off when 
handled ; the upper part of the stalk is 
covered with leaves at every joint, the 
foot stalks half embradngthem at their 
base, branching out into several smaller, 
like those of the common parsley, and set 
with leaves like those of lovage, but 
smaller, and of a gjey colour. It flowers 
in August, but has not produced seeds in 
England. When any part of the plant is 
broken, there issues out a little thin milk, 
of a cream colour, which has a strong 
scent of galbanum. It is a native of the 
Cape of Good Hope. 
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